











NT£NSITy 






MERCURY 



VAPOR LAMPS 






AND 




PM8NT 




[BLANK PAGE] 




CCA 



INTERNATIONAL 









I 






I 









Westinghouse 



HIGH INTENSITY 



MERCURY VAPOR LAMPS 

AND EQUIPMENT 







ISSUED BY 



. * 



COMMERCIAL ENGINEERING DEPARTMENT 

WESTINGHOUSE LAMP COMPANY. BLOOMFIELD, NEW JERSEY 

AND 

LIGHTING DIVISION 

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. CLEVELAND. OHIO 




[BLANK PAGE] 




CCA 



INTFRNATIONAI 






) 



INDEX TO SECTIONS 



Characteristics and Purpose of High 



Commercial Aspects of High Intensity 
Mercury Vapor Lighting 



Westinghouse High Intensity Mercury 
Vapor Lamp, Sales Engineering Notes 
No. 124-A 



Adjustments on High Intensity Mercury 



Vapor .Lamps 



Industrial Lighting Equipment, Price 
Supplement 



Confidential Instructions and General 



Discounts 



Designing the Installation . 



Page 



Intensity Mercury Vapor Lamps .... . 1 



9 



17 



High Intensity Mercury Vapor Light .... 21 



Terms and Conditions of Sale of High 

Intensity Mercury Vapor Lamps .... 22 



25 



Reflectors and Accessories for 400-watt 

High Intensity Mercury Vapor Lamps ... 27 



29 



7 



O 



34 









[BLANK PAGE] 





INTERNATIONAL 



i 












CHARACTERISTICS AND PURPOSE OF HIGH INTENSITY 



MERCURY VAPOR LAMPS 



Mercury vapor activated by an electrical discharge has been 
used for a number of years as a source of light. The major pro- 
portion of the exploitation of this type of lighting v/as carried 
on by the Cooper-Hewitt Company, later known as the Vapor Lamp 
Division of the General Electric Company. The light source is 
tubular approximately 1" in diameter, 50" long and contains a 
considerable quantity of mercury along with the necessary electrodes. 
It is supported in a special reflector and housing which also 
contains the necessary transformer, resistances, choke coils and 
starting mechanism. The efficiency of the tube itself is ap- 
proximately 14.3 lumens per watt consuming 385 watts. The entire 
apparatus for its operation including the transformer and other 
devices, consumes 450 watts with an overall efficiency of ap- 
proximately 12.2 lumens per watt. It generates approximately 
5500 lumens of greenish-blue light. For a while, mercury vapor 
did not receive much attention as a light source other than in 
the form of this lamp as it was believed that no great improve- 
ments in efficiency could be had and much higher efficiencies 
could be obtained from tungsten filament lamps. However, it 

* 

was later found that mercury vapor could be used as a highly 
efficient light source if operated at the proper pressure. 

The color of the light produced could be varied somewhat depending 
upon the pressure used. This new line of investigation paved 
the way for the development of the new high intensity mercury 
vapor lamp. This new lamp has many advantages over the old low 
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intensity type mentioned above being considerably smaller, 
about 13" in length and 2" in diameter, equipped with a 



standard mogul base. 



It produces a light, richer in yellow 



which is not so ghastly in appearance as that obtained from 
the old low intensity type. It operates at an efficiency of 
35 lumens per watt, producing 14,000 lumens. 



It consists of two tubular bulbs 



one within the other, 



the inner one being equipped with two electrodes one at each 



end known as the arc tube . 



In addition to the two electrodes, 



this inner or arc tube contains 



a small amount of carefully 



measured and purified mercury along with a few millimeters 
of argon - the argon being used to facilitate the starting 



of the arc discharge. The outer tube is used solely as 



a 



heat conserver also serving as a protection for the current 
carrying leads attached to the electrodes. 

The arc tube is wrapped with a small piece of wire mesh 



which facilitates the initial establishment of the 



arc . 



The 



electrode used in the mercury lamp is somewhat dif- 



ferent from those used in the sodium lamps. The electrodes are 
known as the cold hot cathode type. By this we mean that they 
are not heated prior to the establishment of the arc. For this 
reason, the voltage required for the initial arc is considerably 
higher than that of the sodium lamp. When the lamp is first 
placed in operation, a faint blue discharge appears within the 
arc tube producing very little light but as operation continues 
and the temperature of the lamp gradually increases, the mercury 
in the arc tube vaporizes and the light becomes more brilliant 
until all the mercury has been converted into vapor and the lam* 
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has then reached full operating efficiency. During this period 
the volt ampere characteristics of the lamp are of interest as 
shown graphically on the second page of Sales Engineering Notes 
No. 124-A included in this folder. It will be noted that as 



soon as the discharge is established that a current flow of 
5 amperes is obtained with a drop of 18 volts. As the mercury 
vaporizes, the lamp voltage rises and the current falls until it 
reaches approximately 2.9 amperes and the voltage is 155. 

There have been instances where a prospective customer will 
buy a few lamps and test them privately for voltage and current. 
After this procedure, he will subject the lamp to criticism on 
the basis of lack of uniformity of voltage and current. It must 
be understood that the characteristics of the vapor lamps are 
entirely different than those of tungsten filament lamps with 
which we have so long been familiar. All mercury vapor lamps 
will not have the same operating voltage. Individual lamps will 
vary anywhere from 140 to 160 volts and from 2.55 to 3.25 



amperes. This variation is caused by slight differences in the 
amount of mercury used and in variations in the thickness of the 
glass of the arc tube but does not in any way affect the life. 
Altho the lamp is rated at 400 watts, a variation of plus or 
minus IO5J is permissible. A similar range of variation in lumens 
is also permitted. One of the peculiar characteristics of this 
lamp is that its operating voltage remains constant even if the 
wattage input is increased. 

Under these conditions, the current only rises. Altho the 
mercury lamp produces some light during its initial stage of 
operation, approximately 10 minutes is required for it to reach 
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full brilliancy at this time having a light 



output of approxi- 



mately 14,000 lumens consuming 400 watts with an efficiency of. 

35 lumens per watt. 

The present lamp, however, has two drawbacks - first, it 
can only be operated in a vertical position and, secondly, should 
its operation be interrupted some 15 or 20 minutes will be required 
before the arc will again be established. This last objection 
is the cause of considerable criticism in the field and steps 
are being taken to reduce the restarting time. Inasmuch as such 
a change involves much research and development work, we are 
vmable to state just when we will be in a position to supply a 
lamp with this improvement. We hope that we can ultimately 
reduce the time necessary for restarting the lamp when hot which 
will, undoubtedly, overcome a certain amount of field criticism 
which is now encountered due to the lamp fixtures of some circuits 
being in darkness for quite a few minutes in case of momentary 
failure of the electrical circuit. Altho there are some customers 
who do not look upon this possibility with any great seriousness, 
you will find others who strongly object to it. There is one 
large installation where a standby Mazda lamp system is installed 



to take care of such a situation. 



Complete failure of the light- 



ing circuit is not the only cause for the arc to extinguish. 
Some manufacturing plants have wide fluctuations in voltage par- 
ticularly where electrical machines are employed which place 
great loads suddenly upon the line. If the momentary voltage 
drop caused by this load is great enough, the lamp will be ex- 
tinguished and will not restart until it has cooled sufficiently. 
It was stated above that the lamp only operates in a vertical 
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position. It will, however, operate horizontally for a very- 
short time but should such operation be attempted, the arc stream 
will bow striking against the arc tube, finally melting it and 
destroying the lamp. 

The 400 watt high intensity mercury lamp must be operated 
in conjunction with a transformer or reactor especially designed 
for it in order that the proper starting voltage and current 
limitation may be had. Where 110 - 125 volt circuits are available , 
a transformer should be used. Where the circuits of 208 - 240 
volts are available, reactors should be used. Due to the 
characteristics of these devices the power factor is low being 
in the neighborhood of 60 $J and in places where this is objection- 
able, it is necessary to correct this condition by the use of 
condensers. These current limiting devices made by the Lighting 
Division of the Westinghouse Elec. & Mfg. Co., Cleveland, can be 
had with or without the power factor condenser compactly built 
into one unit. Total power consumption for the entire fixture 
including transformer losses is 440 watts. 

In order to meet various voltage conditions, the transformers 
are equipped with three taps labelled 107, 115 and 123 volts. 
In general, the 107 volt tap should be used where the voltage 
supply ranges from 105 to 110 volts. The 115 volt tap is used 
when the voltage supply is within the range of 110 - 120 volts 
and the 123 volt tap should be used where the voltage supply is 
from 120 to 125. The reactors are tapped for 208, 220, 230 and 
240 volts. The tap to be used is that which most nearly conforms 
with the actual line voltage. With transformer operation with 
condensers for the correction of power factor, the current drain 
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on the line during the first five or six minutes of operation, 
is about 7 amperes. When the lamp reaches full operation, this 
drops to about 4.5 amperes. For this reason only three lamps 
can be operated on one circuit fused for 25 amperes. On systems 
where reactors are used in conjunction with condensers for power 
factor correction, the current drain on the line during the first 
five or six minutes of operation is approximately 5 amperes. 
After the lamp has reached full operation, it drops to 2.9 amperes. 
It will be seen that approximately 5 lamps can be operated under 
such conditions on lines fused for 25 amperes. 

The 400 watt size of high intensity mercury lamp is best 



suited to the industrial lighting field. 



Inasmuch as the light 



from the mercury lamp is deficient in red and orange, it is not 
suitable for commercial lighting or where discrimination of 



color is desired. A full line of industrial fixtures is 



now 



available from the Lighting Division of the Westinghouse Elec. 
& Mfg. Co., Cleveland. The line is being augmented with new 
styles as field requirements demand. At the present time, a 
large Glassteel unit complete with transformer or reactor is 
available and should be used where the finest type of industrial 
lighting is required when the mounting height used will vary 
from 10 to 18 ft. With a higher mounting height, Highway re- 
flector fixtures complete with transformers or reactors are 
available in three styles, namely, low, medium and high mounting. 
In connection with these units, one point to remember is that 
Westinghouse is the only company that can supply a complete 
fixture and lamp. There are, of course, others on the market 
which consist of a reflector made by one manufacturer and 
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transformer and lamp ma.de by another. 

It appears that the most fertile field for the introduction 



of this new type of lighting is in establishments where the old 
low intensity type Cooper-Hewitt lighting is now used. Many 
thousands of these lamps will be found in automotive plants, 
textile mills, foundries, machine shops, wire plants, etc. These 
places are already accustomed to the peculiar color of mercury 
light and appreciate its advantages from a standpoint of vision. 
Wherever possible, try to get a small installation of at least 
four high intensity mercury fixtures in a location where Cooper- 



Hewitt lamps are now used. The result obtained will not only be 



surprising to your prospective customer but to yourself 



as well. 



When the fixtures are mounted at the same height as the existing 
Cooper-Hewitts, they will produce about twice the intensity of 
illumination v/ith approximately the same wattage consumption. 
If an existing Cooper-Hewitt installation should be replaced 
lamp for lamp by high intensity mercury fixtures, the cost of 
such an installation would be somewhat greater than the Cooper- 
Hewitt installation but if an installation is made to produce a 
given footcandle intensity, then the total cost of the high 
intensity mercury installation would be less than the Cooper- 
Hewitt installation unless the power rate is less than 1/2^ 
per KWH. Elsewhere in this folder will be found comparative 
costs of a lighting installation using high intensity mercury 



lamps, low intensity Cooper-Hewitt lamps or Mazda lamps. 



It 



will be noticed that the high intensity mercury installation 

will compete with the Cooper-Hewitt installation under all 
normal power rate conditions. The Mazda lamp installation, 
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however, will cost less where the power rate is 2$ or less per KWH.. 

* 

For the present at least, we do not think it desirable to 
attempt competition with Mazda lamps by means of high intensity 
mercury lamps against the problem of cost. However, in cases 
where the prospect already favors or can be sold on the advantages 
of the peculiar color quality of mercury light, the difference 
of cost in favor of Mazda installation will not be of such 



great importance. 

It is generally known that vision improves as the light used 
approaches monochromatic quality. Of course, the light from the 
high intensity mercury lamp cannot in any sense be considered 
monochromatic but it more nearly approaches this quality than 



does the light from a Mazda lamp. The liazda lamp produces all 
of the wave lengths in the visible spectrum whereas the mercury 
lamp produces only three. Therefore, with mercury vapor lighting, 
the eye need not continually adjust itself to obtain the proper 
focus for all wave lengths but can confine its work to focusing 



on only three wave lengths. This results in great sharpness 



and acuity of vision and less fatigue. Appreciate, of course, 



that this is all theoretical but an actual trial with this 
form of lighting will show how well one may see with it. 



All 



objects appear to stand out in greater contrast and detail. 



******* 
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COMMERCIAL ASPECTS OF 
HIGH INTENSITY MERCURY VAPOR LIGHTING 



1. 



INDUSTRIAL LIGHTING 



*■ 



Within the Industrial Lighting field we find our greatest 
immediate potential for Mercury lamp business. This potential 
in the industrial field exists in any place where low pressure 
mercury lamps are now in use or their use contemplated. Our 
salesman should solicit the "business of those industrial 
institutions who are now using Low Intensity Mercury lamps and 
where it is necessary to obtain the same lighting effects for 
additional space, or in industrial institutions where it is 
desirable or necessary that they obtain the mercury color. 

The following table shows the comparative operating costs 
of Low Intensity, High Intensity Mercury Vapor and the Mazda 
industrial installation. 



It should be borne in mind that the figure 
apply only to an initial or new installation. 



s 



in the table 



In the case of a solicitation which involves the extension 
of mercury light due to additional space, the following com- 
parative chart supplies all of the ammunition necessary to 
prove to the prospect that High Intensity Mercury Vapor lighting 
is the most satisfactory and economical. 



The chart also tells the 



3ame 



3tory for those industrial 



institutions where it is necessary that they obtain mercury 
color and are planning to install a lighting installation. 
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Comparative Costs for Lighting Installation Using High In- 
tensity Mercury Vapor Lamps; Low Intensity Mercury Vapor Lamps; 
or 750 Watt Mazda Lamps, Fixtures at a Mounting Height of 15 Ft. 
to Produce an Average Illumination of 10 Footcandles over an 
Area of 10,000 Sq. Ft. and Operated fo r 2000 Hours per Year. 

High Intensity Mercury Low Intensi- 750 Watt Mazda 



Vapor Lamp In Glass 
Steel Diffuser 



1. Watts per Fixture 



440 



ty Mercury Lamp in Glass 



Fixture 



452 



Steel Diffuser 



750 



2, Average Lamp Life - Hour 



s 



1500 



6000 



1000 



3. Useful lumens per Fixture 



8555 



3500 



8555 



4. Initial Cost of Fixture 



£27.58* 



5. Cost of Lamp Net 

6. Interest, Taxes, 
Insurance -(10$ of Line 4) 



$10.62 

$ 2.76 



7. Depreciation (15 # of " 4) $ 4.14 



8. Non-Operating Overhead 
(Line 6 & 7) 




6.90 



|15.00 
$10.00 
$ 1.50 




2.25 



$ 3.7 



$12.58 
$ 2.51 
$ 1.26 



$ 1.89 
$ 3.15 



9 . Annual Burning hrs , per 
fixture 
10. Annual Cost of Lamp 

Renewals per Fixture 



2000 



$14.16 



2000 




3.33 



2000 



$5.02 



11. 



13. 



Annual Power Cost per 

Fixture at KWH Rate of: 5^ $44.40 

4^ 35.20 

3$zf 26.40 

2jzf 17.60 



Total Annual Cost per 
Fixture (8 & 10 & 
at Rate of: 



U 



8.80 



IS) 



5^ $65.06 
4^ 56.26 

St 47.46 
2? 38.66 

\$ 29.86 



14. No. of Fixtures required 27 

15. Total Annual Operating 

Cost of Installation 

(13x14) at KWH Rate of : 5^ $1756,62 

4^ 1519.02 

3/ 1281.42 

Includes transformer 2$ 1043.82 



$45.20 

36.16 

27.12 

18.08 

9.04 



$52.28 
43.24 

34.20 
25.16 
16.12 



57 



or reactor. 



u 



806.22 



$2979.96 

2464.68 

1949.40 

1434.12 

918.84 



$75.00 
60.00 
45.00 
30.00 
15.00 



$83.17 
68.17 

53.17 
38.17 

23.17 



27 



$2245.59 
1840.59 

1435.59 

1030.59 

625.59 
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It is rather difficult to list here specific industrial 
fields where it can be definitely said high intensity mercury 
vapor lighting could be used to advantage. Of course, as 
mentioned before, we know that present users of Low Intensity 
Mercury lamps are prospects. It is logical to assume that if 
a certain industry or section of an industry is successfully 
using Mercury, that similar industries or sections of industries 
not using them should be prospects. 

We give below a partial list of industries which experience 
so far indicates can use High Intensity Mercury Vapor Lighting. 

Steel Mills General Lighting 

Foundries n w 

Locomotive Works * " 

Cotton Mills.. „ Spinning 

Woolen Mills * 

Silk Mills 

Other Textile Mills ■ 

Machine Shops mm General Lighting 

Milling and Smelting Plants " " 

Automobile Manufacturers Assembly 

Publishing and Printing _ .. Press and Composing Rooms 
Post Offices Sorting 
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2. 



FL00DLIGHTI1TS. 



In diccu3sing Floodlighting we consider floodlighting of 
buildings of all types. 

No time should be spent by our sales organization in the 



solicitation of Mercury lamp business for floodlighting of 
buildings where the following conditions (a) and (b) apply. 

(a) A great perc ntage of the floodlighting 

problems involves the projection of 
light beams for a considerable distance. 
Due to the fact that the High Intensity 
Mercury Vapor Lamp has such a long light 
source it i3 practically impossible with the 
equipment available today to obtain proper 
control of the light r ams for this long 
rang floodlighting. 

(b) The light produced by the High Intensity 

Mercury Vapor Lamp is deficient in red and 



orange and, tl ^refore, objects of these 
colors will not appear in their true color 
value. 



However, in instances where the light is to be projected 
for short diotanc and /here the color scheme involves the use 



of blu 
lightin 



, greei , 
effec s may 



yellow nd white, as well a black, startling 
be obt ' ned by the use of Mercury light. 



Wo believe tl t a pot ntJ 1 field exists with automotive 



servi- j fcations who use light to i a great extent for 

advertising sea and :-igh in identi i oat ion, 



Some 



of 



the larg Bt i floodlighting fl:;ures of the open reflector 
typo nc available for I zda le us can 1 used with the High 
Intent by Mer i y V :>r lamp. Ail floodlighting inquirie or 
jobs sho Id h id] d together wi h or turned over to a 
repre; .tive of the Lighting Divisic I of [' 3 Electric Company. 
The folio ing t ble shows the co rative or r '.ting costc cf 
flood ghting with High Inte lit •lercury Vapor versus Mazda. 
The table is ba 3d on th floodlig" ing of an .yerage sized 
filling station where four 1000 t Mazda imp3 in open 
reflectors would be required. 
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High Intensity- 
Mercury Vapor 
Lamp in Open 
Type Floodlight 



1000 Watt 
Mazda Lamp 
in Open Type 

Floodlight 



1. Watts per Fixture 

2. Average Lamp Life - Hours 

3. Useful L\imens per Fixture 

4. Initial Cost of Fixture 



5. Cost per Lamp Net 



440 



1500 



7700 




30.00 



#10.62 



1000 



1000 



13,000 
| 9.80 
$ 3.00 



6. Interest, Taxes, 
Insurance - (10$ of Line 4) 

7. Depreciation (15# of Line 4) 

8. Non-Operating Overhead 
(Line 6 & 7) 




3.00 



$ 4.50 
$7.50 




.98 



I 1.47 



$ 2.45 



9. Annual Burning: Hours ner Fixture 




1500 



1500 



10. Annual Cost of Lamp Renewals 

per Fixture 



$10.62 



I 4.50 



11 



Annual Power Cost per 
Fixture at KWH rate of: 



5^ 
4^ 

3jzf 



$33.00 
26.40 
19.80 



5^ 
50 



$75.00 
60.00 
45.00 



12. Total Annual Cost 

Fixture (Line 8 & 

at rate of: 



per 

10 & 11) 



5c 7 



A 



3pf 



$51.12 
44.52 
37.92 



4^ 



$81.95 
66.95 
51.95 



13. No. of Fixtures Required 



8 



4 



14. 



Total Annual Operating Cost 
of Installation (Line 12x13) 
at KWH rate of: 5^ 



§408.96 

356.16 
303.36 






$327.80 
267.80 
207.80 
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3. 



HIGHWAY LIGHTING 



ing 



the 



of such areas as constitute highways in 
there is no pedestrian traffic and where residences are 
entirely lacking. 



, we consider the lighting 

ountry wher 

almost 



The use and application of High Intensity Mercury Vapor 
lamps in highway lighting is such a controversial subject that 
we recommend that our sales representatives do not "become in- 
volved in this type of negotiation hut refer any inquiries 
which they may receive to the lighting section of the Parent 
Company . 

In the lighting of highways the color is not a factor. 
We recommend the use of the Sodium light rather than Mercury 
for this purpose. The Sodium Vapor lamp is highly efficient, 
the wattages of the lamps available are relatively low, the 
light itself non-glaring and conducive to high visibility. 
Most important of all Westinghouse has available the finest 
highway lighting luminaire on the market. The Westinghouse 
Butterfl}r Sodium luminaire, is at present available for the 
6,000 lumen size Sodium lamp and is of the open reflector 
type using no enclosing glassware, and the control and re- 
flection of the light beams is obtained through the use of 
especially formed and treated aluminum vanes. Our competitor 
has a highway sodium luminaire, known as the Airplane luminaire, 
that requires the 10,000 lumen sodium vapor lamp. 

The results of laboratory tests as well as actual com- 
parisons on the highway indicate that our 6,000 lumen Butterfly 
fixture, consuming 180 watts, produces as good, if not slightly 
better, highway lighting than our competitor's Airplane fixture, 
using a 10,000 lumen lamp and consuming 250 watts. A very good 
comparison of these two highway luminaires may now be 

outside the 



the new Allegheny River Boulevard 
Pittsburgh. 



just 



city 



seen on 
of 



4. 



STREET LIGHTING 



In Street Lighting we are concerned in the illumination 
of thoroughfares passing through business, mixed business and 
residential or purely residential areas. 

In all such areas color is an important factor due to the 
presence of sidewalks and their pedestrian traffic, and the 
fronts of residences, stores and buildings within the lighted 
area. There are some who feel that the color of mercury light 
would be objectionable in such areas where show-windows are 
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present. However, we feel that in all such cases these windows 
have their own lighting systems and, therefore, color distortion 
from the light of the mercury lamps in the street fixtures would 
not be encountered. 



This subject of street lighting like highway lighting is 
much involved, and we would suggest that you refer such in- 
quiries to the lighting representative of the Parent Company 
who specializes in such problems. 



5. 



COMMERCIAL LIGHTING FIELD 



No time should be spent in the solicitation of High 
Intensity Mercury Vapor Lighting business in the commercial 
field because of the color effects obtained from Mercury Vapor 
light. Of course, the disadvantages of the mercury coloring 
can be offset by the use of combination lighting, that is, 
Mazda together with Mercury. At the present time we are not 
in a position to talk combination lighting, the details of 
which are discussed in Chapter 6 of this write-up. 



6. 



COMBINATION LIGHTING - 

i. e. Mazda and High Intensity Mercury 

Within the same Fixture 



It is 



known 



that the light from the Mazda lamp is 
rich in yellow and red, and in the past where a white light 
is desired it has been the practice to filter out certain 
proportions of red and yellow and thereby obtain a light of 
whiter quality. This is known as a subtract ive method. It 
is very inefficient as some of the energy used to produce red 
and yellow is lost by the absorbtion of the filter. 

Inasmuch as the light from the mercury vapor lamp is rich 
in blue and green, and almost entirely deficient in red, a 
proper combination of this light with that of a Mazda lamp 
(rich in red) will result in a close approximation of white 
light produced at much greater efficiency. Thi3 means of 
obtaining white light is known as the additive method. 



Up to the present time the development of such fixtures 
has not been completed. 
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7. 



ROU 



INE FO° 



J-V. 



HANDLING HIGH INTENSITY 



MERCURY VAPOR LIGHTING INQUIRIES 



It is necessary that all departments and individuals 
concerned should be kept informed regarding field negotiations 

inquiries during the embryonic period of High Intensity 
Mercury Vapor Lamp development. In order to make 
that this is so. the following practice should be 



and 



immediately. 



j 



certain 
enforced 



On any High Intensity Mercury Vapor or Sodium Vapor 
lighting solicitations, a report should be written in detail 
and sent by our representative to his Division Manager. The 
Division Manager should at once transmit this material together 
with his comments to Mr. F. Eohnstamm, Westinghouse Electric & 
Manufacturing Company, Cleveland, Ohio. A copy of this letter 
to be sent to the Electric Company lighting representative in 
the territory involved, and a copy to Mr. A. B. McKenna, 
Commercial Engineering Department, Bloomfield, N. J. Mr. McKenna 
will be charged with the full responsibility of following up 
all negotiatio: 3 and inquiries through our field representatives 
and to a ist in the coordination of the Lamp Company with the 
Lighting Division of the Electric Company. 
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S ENGINEERING NOTES 
NUMBER 124 A 



WESTINGHOUSE LAMP COMPANY 

BLOOMFIELD, N. J. 



WESTINGHOUSE HIGH INTENSITY MERCURY LAMP 



Itho the tungsten filament lamp has undergone many changes 
improvements since its original development in 1907, lamp 
irch engineers recognize that efficiencies today, approxi- 
;ly 15 to 20 lumens per watt, are approaching the maximum 
nable for a reasonable life and practical light source- Thus 
y considerable increases in efficiency are to be obtained some 
lod of producing light must be used other than the heating 
•lids to incandescence, 

he natural trend in this line of development was along that 
minous gases. However, it was found that altho various gases 
Id produce startling and interesting light sources, the effi- 
gies obtained were considerably lower than those already 
bed by tungsten lamps. Undaunted by many obstacles and 
ated failures, Westinghouse research engineers have quietly 
inued their explorations of the light producing qualities of 
3us gases and vapors. They found that the light producing 
ency of mercury vapor could be greatly increased if its pres- 
was increased somewhat above the former operating level. 

here is now available from the Westinghouse Lamp Com- 
r a High Intensity Mercury Vapor lamp (Fig. 1) having an 
iency of approximately 35 lumens per watt. This is the great- 
dvance in lamp efficiency since the development of the tung- 
filament lamp in 1907. The lamp is 13" long, 2" in diameter, 
luces 14,000 lumens and consumes 400 watts. This size is the 
runner of other High Intensity Mercury lamps that will be 
doped in the near future depending upon demand and ser- 
requirements. 



ESSENTIAL DATA 

Bulb 

Base .... 

Max. Overall Length 

Starting Volts 

Arc Volts 

Watts . 

*Lumens Per Watt 

Average Life 

Light Center Length 

tBurning Position 

Finish • 

Average lumens through rated life in 

List Price : 



Tipless T-16 

#401 Mogul Screw 

13 Inches 

220 

135-160 

400 ± 10% 

35 ± 10% 

1500 Hours 

7% Inches 

Base Up 

Clear 

per cent of initial 80. 

$12.50 



Discounts: 

Less than standard package quantities, 
Standard package of lamps, 15%. 
10 or more standard packages, 20%. 



0% 



♦When tested in series with an accepted reactor or across an 
accepted transformer with the line voltage corresponding 

to the tap used. 

tLamps for base down burning positions may be had on request. 





ARC TUBE 

2) ELECTRODES 
(5) SUPPORTING BANDS 
@ LEAD AND SUPPORT WIRES 




5> STARTING SGREEN 
® MOGUL SCREW BASE 
(?) OUTER TUBE 



MICA DISC 



FIG. I 
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The lamp consists of two tubular bulbs-one 400 watt h.gh ,ntens.ty mercury lamp 

within the other, giving it a somewhat unusual W ampere character.st.cs 

appearance. The inner bulb wherein the arc is 

formed is approximately 7" long and If" diam- 
eter and this lube is the real light source. 

Due to the extremely high temperature 
reached by the tube during operation, a special 
glass is used having a softening point of 925°C 
this is approximately 200" C higher than the 
softening point of any glass heretofore used in 
the common sizes of tungsten filament lamps. 

At each end of this tube an electrode is lo- 
cated. These electrodes consist of a coil of tung- 
sten wire — one mounted along the axis of the 
tube and the other perpendicular to it. Each 
contains a slug of a special mixture of barium 
compounds which serve to produce a copious 
supply of electrons when the lamp is in its ini- 
tial stage of operation. 

The arc tube also contains a very carefully 
measured amount of mercury such that, when completely vaporized, the pressure within 
tube is about one atmosphere. The amount used is very critical as any variation from 
proper quantity will affect the operating voltage of the lamp. In order to facilitate the establ 
menl of the arc discharge at the initial starling period, a small amount of pure argon gas is 
added lo the arc tube. 

The outer tube serves as a heat insulating jacket to conserve the heat generated and c 
pletely vaporize the mercury. It also serves to protect the inner supporting structure f 




6 12 16 

OPERATING TIME IN MINUTES 



FIG 2 



damage. 



400 WATT HIGH INTENSITY MERCURY LAMP 
LUMEN OUTPUT VERSUS STARTING TIMF 



16000 



15000 




'* »6 

6C IN Mi* £S 

FIC 3 



dA 



For a period of about two minutes after 
arc is established, the lamp requires appr 
match 20 vol Is, 5 amperes. At this stage, 
arc lube is tilled with a blue glow of low 
tensity. After some ten or twelve minutes, 
normal operating condition is reached when 
lamp requires approximately 155 volts, 
amperes. (Fig. 2). At this stage, the glow 
formerly filled the entire arc tube is con* 
tratcd to a narrow pencil-like arc stream 
greal brilliancy. 

During the period over which the lamp is 
proaching its normal operating condition, 
amount of light produced increases rapidly 

lil stabilization is reached and the light ou 

is approximately 11,000 lumens. 

In order that the arc stream may be m 
tamed in the center of the tube the lamp mus 

operated in a vertical position. A devia 

greater than 10 degrees from the vertical 
cause the arc stream to bow until it touches 
wall of the tube which would soon melt 
destroy the lamp. 



Hlld an interruption in 

ectric service lake place 

the lamp is in opera- 

Ihc arc will be quenched 

annot he re-estahlished 

the lamp has cooled 

iently to reduce the 

ury vapor pressure to a 
where the original bllH 



400 WATT HIGH ll^TENSlTY MERCURY LAMP 
LUMEN MAINTENANCE THRU LIFE 



may again he estahlish- 

The cooling time re- 
el will vary \\ j 1 1 ■ condi- 

of operation — a some- 
longer time will he re- 

d if the lamp is in an cn- 

ig type of li \iure where 

circulation of air is not 
hie. 

< lamp is designed for 
,erage life of 1500 hours 
i mean lumen output of 
of initial. (Fig. I). 
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FIG. 4 



order lo operate the lamp satisfactorily, tome sort of current limiting device must he 
With each lamp either in the Form of a Iranstormer or rractor. When 208-240 \oll sei vie 

aitalde Hie use of till accepted reactor is neeessnv. 

iere only the regular 105-125 volt circuits are available, an ^ ..„.„„-. „,,, ,„ 

»ary, It is essential that the wattage input to the hoop he lnniled to phis or minus 10 

m m m > 



epled transformer w ill b( 



rl OPERATING CIRCUITS FOR HIGH 

INTENSITY MERCURY LAMP 



CHOKE 






20 MICROFARAD 
CONDENSER 



HIGH INTENSITY 
MERCURY LAMP 





To this end, the transformers and reactors will 
Ik* equipped with several taps lo n t all com* 

moil sei \ iee voltages 

Inasmuch as tin power factor of the trans- 
former and reactor circuit! will he in the neigh- 
borhood of ho , it is advisable to add a 20 
micro-farad condenser, wImmI.n i power factor 
of approximate l\ !>2\ maj be obtained (Fig. 5). 

As the High [n tensity Mercury lamp is rel- 

ili\el\ new, there will uudnuhh-dl\ 1m inaiiv 

fields lor its Use developed which an hot now 

ipparent However, it is expected thai eonsid- 

erable tisane will he found for these Imnps in 

daylight fixtures. It is well known that the 
light from the ordmar\ M i/da lamp is deficient 
at the violet, hlue and green end of the spec- 
trum and inasmuch as mercury light is particu- 
larly rich in these colors, the comhinatioo of tin 



two makes possihle the production of 

similar in quail In lo d.i\ light. 



light 



FIG. S 



A combination of two 1<M> wall High Iul< nsit\ 
Mtreur\ lamp^ ami three 500 watt Ma/da laui| 
is used in some of the Westinghoiise lighting 
nvtiires installed in the Ford Building at "A 
( mtiiry of Progress" in Chicago. 






Where high intensity street lighting is de- 
sired, the use of these lamps may possibly 
rival that of the regular Mazda lamp and, 
should it be found that color distortion is 
objectionable, il may be corrected by Ihe 
addition of a sufficient amount of light from 
Mazda lamps. 

The new lamp should also find wide ap- 
plications as a general illuminanl in such 
locations as Steel Mills, Foundries, Locomo- 
tive Works, Cotton Mills. Machine Shops, 
Milling and Smelting Plants, Automobile 
Factories, Publishing, Printing and Post 
Offices, where low intensity mercury lamps 
have been in use for some years. By sub- 
stituting high intensity mercury lamps in 
such locations, much more efficient lighting 
can be provided as well as a marked im- 
provement in the color quality. 

Inasmuch as mercury light has a high 
actinic value, the new lamp should find 
considerable use in the photographic field, 
particularly in the photo-engraving indus- 
try. 






FIG. 6 



Please note that lamps purchased may F0RD BUILDING INTERIOR 



not be applied against any existing Mazda 
lamp contract and the list price is subject 
to a special schedule of discounts. 



-A CENTURY OF PK< 

RESS EXPOSITION, CHICAGO, 1934. First commer- 
installation of a combination of High Intensity Merc 

and Mazda lamps. A total of 427 Westinghouse lumin; 
were used. 



Fixtures, transformers and all accessories for the High Intensity Mercury lamp may be 
tained from the Westinghouse Electric & Manufacturing Company, Cleveland, Ohio. 



A. B. McKENNA — J. L. McCCT 

COMMERCIAL ENGINEERING DEPARTMI 



January 22, 1935 



HI (51 INTENSITY MERCURY VAPOR LIGHT 



The light produced by the High Intensity Mercury 
Vapor lamp is made up mainly of wave lengths in the violet, 
green and yellow green portion of the visible spectrum* Most 
of the light produced, however, is radiated in the yellow 



rum 



peak of sensitivity. 



Objects of colors other than violet, green and 
yellow green, when lighted with High Intensity Mercury Vapor 



lamp 



normal 



Due to the lack of 



red wave lengths, red objects or those containing red will 



appear distorted most. A sufficient amount of Mazda light, 
rich in red, may be added where color discrimination is 



necessary. 



CONTINUOUS SPECTRUM OF MAZDA LAMP 
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LINE SPECTRUM OF MERCURY 
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iNtFRNAUOMAl 



TERMS AND CONDITIONS OF SALE OF 



HIGH INTENSITY MERCURY VAPOR LAMPS 



Effective August 1, 1934, the following plan is established 
for the sale of high intensity mercury vapor lamps. So far 
only one such lamp has "been listed and the essential technical 
data for this lamp is given at the end of this "bulletin, to- 
gether with the list price: 



1 



High intensity mercury vapor lamps may "be sold only in 
accordance with the following terms and conditions! 



in domestic 



(a) Lamps listed in the Price Schedule of High Intensity 
Mercury Vapor lamps may be sold to consumers 
territory to the extent of the consumer's own requirements 
only at the list prices shown in the Schedule less the 
following discounts: 



Less than standard package quantities 0$ 

Standard packages 15 # 

Ten or more standard packages 20$ 

The above discounts apply to shipments 
of the designated quantities at one 
time to one place. 

A standard package quantity will consist 
of six (6) lamps of the same specifications 

A consumer's own requirements will be 
interpreted to include the requirements 
of a manufacturer using lamps for initial 
installation in apparatus which it manu- 
factures in which these lamps are used. 



A contractor requiring lamps for initial 
installation in fixtures to be supplied 
as part of a contract job will be con- 
sidered as a consumer of such lamps. 

(b) All invoices for lamps shall be paid not later than 
thirty (30) days from the date of invoice and if payment 

for lamps is made within ten (10) days from 
two percent {2f ) may be deducted from the 



of 



any 
date 



invoice 



of same , 
amount of such 



invoice. 



(c) No samples may be supplied free of charge 



life 



No guarantees may be given except in accordance with 
specifications shown in the Schedules, but the manu- 

such allowances or replacements for short 
as will give the purchaser the listed nominal 



(d) 

the 

facturer may make 



amps 

life for 



average 



each lamp. 
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(e) 



In any sale of or quotation on lamps in combination with 



any other material, equipment or lamps other than high intensity 
mercury vapor lamps listed on the Schedules, it shall "be clearly 
and specifically set forth that the parties to whom the sale or 
quotation is made shall be free to accept the price named on 
the lamps or the price named on the other material, 
or other lamps, each independently of the acceptance or re- 
jection of the other. 



equipment 



(f) No allowance may be made for burned 



out 



lannos . or bases 



jf ~ » 



or other material, directlj r or indirectly, as part payment for or 



as a condition of the sale 



of 



lamps covered by the Schedules. 



(g) No allowance may be given nor payment made to cover the 
cost of inspecting or testing lamps, except that factory 
facilities may be given without charge for the purpose of 
initial inspection or test, but not for life test. 



(h) Bids or quotations may be made at schedule prices when the 

established schedules are used and 



specifications given in the 
made as part of the bid or contract without any modification, 
but when different specifications of any nature are required, 
bids or quotations may not be ma,de until request for author- 
ization to bid or quote on such special specifications has been 
made of the Supervisor and until the Supervisor has sent author 
ization to bid simultaneously to both manufacturers. This same 
rule will also apply to bids and quotations requiring terms and 
conditions of sale different than those set forth herein. 



(i) Sales of lamps may be made to the United States Government 
for its own requirements at the lowest net price provided in 
the Schedules, with transportation allowed. 



be 



the United 



(j) Domestic territory shall be considered to 

States, its territories and dependencies including Alaska, 

Hawaiian I 



b 



lands , 



the Panama Canal Zone, Puerto Rico, and the 
Virgin Islands, but not the Philippines, which, with the rest 
of the world, shall be regarded as foreign territory. 



(k) All lamps listed in the Price Schedule of High Intensity 
Mercury Vapor lamps will be sold and billed to purchasers 
f.o.b. point of shipment, with transportation (excluding 
cartage) allowed to all points in domestic territory. 
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High Intensity Mercury Vapor lamps may be sold directly 
>y the manufacturer or through jobbers holding Form B agency 
ippointments for the distribution and sale of large MAZDA 
.amps with such a manufacturer. In the latter case the 
existing Form B agency appointment with the manufacturer will 
)e amended by a rider which will permit such Form B agent to 
j,lso sell high intensity mercury vapor lamps in accordance 
nth the general terms and conditions of its Form B agency 
ippointment, except that - 



(a) The basic rate of compensation of the 
shall be 32# of list with an additional 5# 
for prompt report and payment. 



agent 
of net 



(b) The authority of the agent shall be limited to 
selling lamps to consumers in accordance with the 



terms, conditions and discounts outlined in section 

1 . above ♦ 



(c) 



Initially and until further notice no high in- 



tensity mercury vapor lamps may be consigned to the 
agent, and all shipments shall be made by the manu- 
facturer directly to purchasers served by the agents. 
While this provision ii in force there will be no 
shipment charge made by the manufacturer to the agent 
for making such direct shipments. This provision 
will not prohibit shipments to the agent of such 
lamps as it requires for demonstration purposes in 
fixtures which it has purchased, but the agent in such 
cases will be required to immediately take such lamps 
from the manufacturer's consigned stock in its pos- 
session and install same in its demonstration apparatus 
and immediately report same as sold and promptly remit 
for same. 

(d) Agents may not be authorized to sell or re-consign 
lamps to dealers. 

(e) All riders authorizing Form B agents of the 
manufacturers to sell high intensity mercury vapor 
lamps in accordance with this plan, mu3t be recorded 
with the Supervisor and approval iss ed prior to 
making same effective. 
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ADJUSTMENTS ON HIGH INTENSITY MERCURY VAPOR LAMPS 



To facilitate the replacement of broken and defective 
lamps and to make the necessary credit allowance on such 
lamps, it has been decided that a stock, to be used only for 
replacement purposes, may be maintained in sales warehouses 
for servicing the territory in which an installation has 



been sold. No more than six lamps of any particular type 
may be placed in a sales warehouse for this purpose. 

As soon as a failure has been reported, immediate steps 
shall be taken to replace the individual lamp from the stock 



in the sales warehouse maintained for that purpose. 



The 



customer shall place an order for the replacement lamp and 
shall be billed for same in the regular manner. 

It shall be especially noted that if the installation 
was made and billed by the Westinghouse Electric & Manu- 
facturing Company, the charge for the replacement lamp shall 

P 

be rendered to that organization who, in turn, will handle 



it with their customer. 

The Westinghouse Lamp Company representative, to whom 
a complaint has been made, shall advise the customer immedi- 
ately of the adjustment to be allowed. Obviously, the 
salesman will have to take the word of the customer as to 
the length of time the lamp was in service before failure. 
For any lamp that failed up to about one-third of its rated 
life, full adjustment shall be made. On lamps that have 
been in service for a period of time greater than about one- 
third of the rated life, the adjustment shall be made on a 



proportionate basis. 



- 25 - 




[BLANK PAGE] 





IHTFRNATIONAl 



M 






8 



i 



EXAMPLE: A 1500 hour life lamp which failed after 750 hours of 
service would be entitled to an adjustment of one-half the 



amount hilled the custc ^er for 



the lamp originally. In making 
this adjustment the salesman shall use Memo of Adjustment Form 
S-183, indicating the number of lamps involved in the adjustment 
in the first column and then using the rest of this form to write 
the history of the failure and the amount of the adjustment. 
This form shall then be distributed as shown on the bottom of 



the fin 



copy of the form. 



The broken or defective lamp shall be returned immediately 
to the Commercial Engineering Department at Bloomfield. This 
return shall be covered with a letter addressed to Mr. A. B. 



McKenna, Commercial Engineer!] partmer . 



This letter shall 



be an advice of the return, a statement of the use to which the 
lamp has been put and the number of hours it h been operated, 
the adjustment allowed and an explai ttion of the cause or circum- 
stance under which it failed. 

The Commercial Engineering D rtmen- si LI comii micate 
with the Divi ion Office if the/ is any qu ition about the 
adjustment, or if they find after ir peotion that the returned 
lamp was pi ■■.re tly in ei . 56 for a g eater length of time 
than claimed by the customer. 

The Sales Division in rende :g credit will indicate that 
the offse lg charge i to be to count #3 . , Allowances - 






Large Mazda Lamps . 
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W EST1NGHOUSE INDUSTRIAL LIGHTING EQl II'MENT 



Page I 



HIGH INTENSITY MERCURY LIGHTING 







estinghouse High Intensity Mercury 

ting Equipment provides many dis- 

: advantages. Chief among these 

(1) The lumen output of this lamp 

pproximately 2)4 times that ob- 

ed from incandescent lamps, (2) 

ent levels ot illumination can be 

rially increased without rewiring 

without any increase in wattage, (3) 



The distinctive color from the lamp as- 
sures greater visual acuity, and (4) In- 
creased lamp life. 

In industrial applications, Westing- 
house High Intensity Mercury equip- 
ment is ideal for the general lighting of 
foundries, assembly lines, machine shops, 
inspection departments and similar 
spaces because of its high efficiency. 



Westinghouse alone offers complete 
40Q-watt and 250-watt High Intensity 
Mercury lighting equipment, consisting 
of Ballast Equipment, lamps, and re- 
flectors. For special applications and for 
floodlighting, Westinghouse maintains 
layout and planning facilities that are 
available on request. 



DESIGNING THE INSTALLATION 



allowing is a method for designing 
i Intensity Mercury industrial light- 
installations. 

he procedure is divided into five 
s: 

Decide the footcandle illumination 
required. Refer to Table I. 

Select the type of lighting unit best 
adapted to the location and the 
activity to be performed. See pages 
6 through 27. 

Decide the Conditions Factor. Re- 
fer to Table III for rating. 

From the Table on the opposite 
page of the selected unit, determine 
the required spacing of the units to 
produce the desired illumination. 

Check capacity of wiring. (Page 2). 

)eciding the Footcandle Illumina- 

ion Required 

he footcandle values shown in Table 



I are sufficient not only to provide proper 
intensities for the work to be performed 
but have the additional purpose of pre- 
venting eyestrain and conserving vision. 
The values have been assigned on the 
basis of engineering experience and as- 
sume the average conditions found in 
practice. Where especially close atten- 
tion to fine detail is required, more illu- 
mination is needed than where the pro- 
cess is essentially automatic or operated 
on a coarser scale. 



2. Selecting the Type of Lighting Unit 

There is a wide range of industrial 
units available for the special size and 
shape of the 400-watt and 250-watt High 
Intensity Mercury lamps. These units 
and their particular applications are 
illustrated and described in detail in fol- 
lowing pages of this Catalog Section. 



3. Determining the Conditions Factor 

A room must be appraised first from 
the standpoint of its general proportions; 
second, from the color and the material 
of the walls and ceiling; and third, from 
the standpoint of its situation, whether 
it is located where dust, dirt, soot, smoke, 
or other similar elements are present 
which would tend to collect on, or in, the 
lighting units and thereby reduce effi- 
ciency. A simple table, Table III, has 
been prepared which gives a general sum- 
mary of these conditions, and should be 
used to determine the Conditions Factor. 

Note first of all the general propor- 
tions of the room, whether its width is 
approximately equal to or is twice, three 
or four times the ceiling height. 

The illumination in any room is de- 
pendent upon the amount of light re- 
flected from the walls and ceiling. White 
walls reflect more light than gray walls 
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DESIGNING THE INSTALLATION— Continued 



TABLE I 
ILLUMINATION REQUIRED AT THE WORK 



Foot- 
candles 

Where Discrimination of Detail is 

not Essential 5 

Handling material of a coarse na- 
ture; grinding clay products; rough 
sorting; coal and ash handling; foun- 
dry charging. 

Where Slight Discrimination of De- 
tail is Essential 10 

Rough machining; rough assem- 
bling; rough bench work:; rough forg- 
ing; grain milling. 

Where Moderate Discrimination of 

Detail is Essential 20 

Medium bench and n e work; 

fine molding and core making; news- 
paper printing. 

Where Close Discrimination of De- 
tail is Essential 30 

Tool making; weav, ; ; stitching 
and trimming. 

Where Very Close Discrimination of 

Detail is Essential 50 

t Electrotyping; glass cutting; pol- 
ishing and inspecting. 

Where Discrimination of Minute 

Detail is Essential j 00 

Fine bench and machine work; 
fine inspecting; typesetting en 

graving. 



gray walls reflect more light than black 
walls. Therefore, in appraisiflf he co1< 

of the walls and ceiling three general 

classifications are i d: light, n i, 

dark. 

The third and final ep is to d fie 
whether or not the air i [< 

to di sooty or nn conditic 

Th; third consider j , 

i maintenance condition thai i1 
do with the maintenan erf the lig] 
unit. Thei no d or 

to go by in sela \g t 
cept observation. This 
classified as either Very G 

By re -ring to 1 ,.; 

room proportions, the cla 
Lig , Medium or Dark for color of 
walls and ceiling, and Very* C r I r 

for mairjienan | r 

can be easily determined 
not numerical . 

of '■J^avorabl 
favorable." 

4. Decide Mounting Height and Spacing 
The first step is to determine the 
proper location , JU tlets to obtain 
even; distributed illumination ovi the 
room. be allowable spacing be; 
outlets is dependent po n the mounting 
height of uni: The mount - 

hof thedista e from the floor to 

he bottom of the reflector. Spacing be 

tween units should be approximately 



equal to the mounting height and in no 
ease should the spacing be more than 1 Y% 
times the mounting height. The distance 
from the wall to the first row of outlets 
should be approximately one-half the 
distance between units. 

After the outlets have been located 
and the total number determined the 

"Area per outlet" is found by dividing 
the total floor area by the number of 
outlets. 

Total Area 
Area per Outlet = 

Number of Outlets 

Locate the above figu in the column 
marked "Area per Outlet" in the table 
for the selected unit. J n the column 

arked "Conditions Factor" select the 

factor previously determined (Favorable, 
Average or Unfavorable]. Following 
horiz tally to the right on this line the 
illumination in footcandh which will be 
provided will be found in the "Average 

s" column. 

5. Check Capacity of Wiring 

Excessive voltage drops in wiring 
should be avoided because they repre- 
* i i nver Josses. Wire which may be of 

i ient size to pass the Underwriter's 
requirements and quite safe from the 

andpoint of fire hazard may -t be ade- 
quate to avoid an excessive voltage drop 
B( au he wattage input to tin lamp 

n l< sly limited, transformers and 

ors are equipped ral line 

taj meet all common serv .ltages. 

The nearest tap to availal dtage 
tould always be used 




Z 4 6 8 10 iZ 14 /$ Ji 

T/M£ /N M/NUTES 

Curve A— Transformer— 115 V. No Pf 
Correction 

Curve B— Transformer— 115 V.With PF 

Correction 
Curve C— Reactor— 220 V. No 

Correction 
Curve D— Reactor— 220 V. With I 

Correction 

The above Chart indicates graph- 
ically the line current characteristics of 
the 400-watt mercury reactors and trar 
formers during the period in which the 
lamp is coming up to full normal oper- 
ation . Note the difference in line current 
on 115-volt and 220-volt lines, with ai 
without power factor correction. The 
lamp requires 10 or 12 minutes to reach a 
stable operating condition. 

The starting and operating voltage of 
the 250-watt mercury lamp are consi 



TABLE n 
PER CENT LIGHT REFLECTED FROM TYPICAL WALLS AND CEILINGS 



Surface 



Class 



Paint 
Paint 
Paint 
Caen Stone 



Light 



Paint 
Paint 
Paint 
Caen Stone 



Paint 
Paint 
Paint 
Paint 
Paint 
Paint 

Cement 
Brick 



Medi 



um 



Color 



White 
Ivory 
Cream 
Cream 



Buff 

Light Green 
Light Gray 
Gray 



Light 
Rehected 
Per Cent 



81 
79 
74 
69 



Dark 



Tan 

Dark Gray 
Olive Green 
Light Oak 
Dark Oak 

Mahogany 

Natural 

Red 



63 
63 

58 
56 



48 
26 
17 
32 
13 
S 
25 
13 
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DESIGNING THE INSTALLATION— Continued 



■ ■ 



v lower than tor 400 watt lamp, and 
ause of low power factor a actor is 
recommended in series when service 
vides 220 to 240- volt range. Trans- 
fers with proper secondary voltage 
, therefore, used for 220 to 240- volt 
ge of service, 190 to 208- volt range of 
/ice, and 107 to 123-volt range of ser- 
if no condenser is provided to 
red the power factor, the starting 
v current for 115-volt systems is ap- 
ximatelv 7.25 amperes and the oper- 
lg current is 5.65 amperes per unit, 
he power factor is corrected the start- 
line current is approximately 3.0 
peres and the operating current is 
5 amperes per unit. 
? or 230-volt systems the above cur- 
t values for 250-watt units is reduced 
50%. 

'he above line currents for Transform- 
are for definite taps indicated. For 
er line taps of transformers the line 
Tent varies inversely as the voltage, 
e latter also applies for starting cur- 
t of Reactors, or Reactor-Capacitors. 

Example 

t is desired to illuminate a machine 
>p in which rough machine work is 
le. The ceiling height is 13 feet. The 
ling and walls are light in color and the 
intenance is very good. The size of 
room is 30 feet wide and 45 feet long. 



Solution 

Decide the illumination required, 
f erring to Table I under Machine 
Dps it will be found that 10 footcandles 

required for rough machine work. 

Select the lighting unit. The ceiling 
ght is 13 feet so the units must be 
•unted lower than 20 feet. The 250- 
tt Glassteel Diffuser is selected be- 
lse of the mounting height and be- 

EXAMPLE 



r 



15' 



i 






TABLE m 




CONDITIONS FACTORS 


Proportions 

of 

Room 


Color of 

Ceiling and 

Sidewalls 


MAINTENANCE OF 
EQUIPMENT 


- 

Very Good 


Fair 


Width 
Approximately 
Four or More 
Times Ceiling 

Height 


Light 


Favorable 


Favorable 


Medium 


Favorable 


Favorable 


Dark 


Favorable 


Average 


Width 
Approximately 
Twice Ceiling 

Height 


Light 


Favorable 


Average 


Medium 


Favorable 


Average 


Dark 


Average 


Unfavorable 


Width 
Approximately 

Equal to 
Ceiling Height 


Light 


Average 


Unfavorable 


Medium 


Unfavorable 


Unfavorable 


Dark 

- 


Unfavorable 


Unfavorable 



cause maximum diffusion is desired. The 
units should be mounted as high above 
the floor as possible to reduce glare and 
give a more uniform light distribution. 

3. Decide the conditions factor. The 
width of the room is approximately twice 
the ceiling height. The ceiling and walls 
are light and the maintenance is very 
good. Using this data and referring to 
Table III the conditions factor is found 
to be "Favorable." 

4. Determine spacing of lighting units. 
Refer to the 250-watt Glassteel Diffuser 
Table, page 13. In column headed 
"Average Footcandles" it is found that 
with a conditions factor of "Favorable", 
1 1-14 footcandles will be provided with a 
spacing of 14% x 14% feet. The spacings 
therefore should be 14 or 15 feet. This 
spacing will be satisfactory as far as dis- 
tributing the light uniformly is concerned 
since it is less than one and a half times 
the mounting height. 

Draw a simple floor plan of the room to 
scale and on it layout the units symmetri- 
cally, using a spacing of 14 or 15 feet* 
Make the distance from the wall to each 
unit approximately one half the distance 



between units. Six units on 15 by 15 feet 
spacings will be required. 



High Intensity Mercury Superimposed 
on Incandescents 

Where poor voltage regulation pre- 
vails, or where color discrimination is 
necessary, auxiliary circuits of incandes- 
cent lamps can be installed, or the com- 
bination mercury and incandescent unit 
should be used. These circuits, or com- 
bination units, serve in an emergency 
and also provide the necessary color cor- 
rection to the High Intensity Mercury 
Vapor installation. 

In installations which utilize individ- 
ual mercury and incandescent units, it 
is most desirable to alternate incandes- 
cent with the Mercury Vapor fixtures. 
In a room where there are three rows of 
units, the center row should be Mercury 
Vapor units and the outside rows should 
be incandescent units of a wattage de- 
pending on the color correction desired. 
Where an incandescent unit is located in 
each of the four corners of a room or bav. 
the Mercury Vapor unit is usually in- 
stalled in the center. 
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WATT HIGH INTENSITY MERCURY VAPOR LAMP 

TYPE H-l 




1 ARC TUBE 

2- ELECTRODES 

3 -SUPPORTING BANDS 

4- -LEAD AND SUPPORT WIRES 

5 STARTING ELECTRODE 

MOGUL SCREW BASE 
7— OUTER TUBE 

8— RESISTOR 




T 400-watt Westii use High In- the lamp must be operated in a verti 



tensity Mercury Vapor lamp has an 

•f approxim, Ay -40 lumen 



position. A deviation greater than 1 
degrees from the vertical will cause tl 
per watt. The lamp is 13" long, 2" in arc stream to bow until it touches th 
diameter, produces 16,000 lurm >f wall of the tube which will soon me 



light ad ■ sumes 400 watts. 

The ii ip consists of 1 o tubular 

nibs, one within the other. The inner 

ill), wherein the arc is formed, is ap- 

imately 7" long and 1'./' diamete 

id this tube is the real light source. 
The lamp requir appr« telv 



:md destroy the lamp. 

Current Interruption 

Should an interruption in the e! 
trie service take place while the lam 
is in operation, the arc will be quenche 
and cannot be re-established until th 



20 volts, 5 amperes for , period of lamp ^ ' ,,oled suffidentI >' to ^uc 
2 minul r the arc is establi hed ^ raercur - v va P or Pressure to a poin 

After K) or 12 minute., the op- "}*** M ? re ; e;tablished - The cocdin 

I Gondii n is re ihed when the 
I mp requires approximately 150 
2.9 an 



Burning Position 



time required is approximately 5 min 
utes — but will vary with conditions. 

Quality and Color— Visual Acuity 
The light produced by the High I 



ESSENTIAL DATA 

? ulb Ti] T-16 

^01 Mogul Screw 
'gth 13 Inches 

; ,att -wo±mi 

*/ Umens ......... 16,000 

Lumei r V. ... 4O±10 

;' -000 1 s 

T y cte 

«**••■ .: ; i nches 

*"! **<** * Base Up 

"■ Clear 

fi sagrats 

the tap used V ° ltage c °rrespondin ? t 



fn 03 r that the arc tream may be fcensit y Mercury Vapor lamp is mai 
ed in the center of the tube up ma " ll y & wave lengths in the viol* 

green and yellow green portion of ti 
visible spectrum. Most of the ligh 

produced, however, is radiated in tlv 

yellow green and green parts of tin 
visible spectrum, near the eye's p< 
of sensitivity. 

Objects of colors other than violet 
green and yellow green, when Hghte 
with High Intensity Mercury Vap 
lamps, do not appear normal to the eye 
Due to the lack of red wave lengtl 
red objects or those containing red w 
appear most distorted. A sufficieiv 
amounl oi mcande ent light, rich in rt 
ma y , - Ldded where color discriminati 

: ] ' • ■ urv. 
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250- WATT HIGH INTENSITY MERCURY VAPOR LAMP 

TYPE H-2 




lie 250- watt We unghouse High 
ensity Mercury Vapor Lamp ha 

efficiency of approximately 30 
lens per watt. The lamp is 8" long, 
." in diameter, produces approxi- 
tely 7,500 lumens of light and con- 
ies 250 watts. 

:he 250-watt lamp consists of a single 
•e with a 5" light center, and is 
lipped with a medium screw base, 
requires approximately 20 volts, 5 
peri for a period of 2 minute 
sr the arc is established. 



liter 10 or 12 minutes, the norma 
jrating condition is reached when 
: lamp requires approximately 70 
ts, 3.9 amperes. 



rning Position 

Jnlike the 400-watt size, the 250- 
tt High Intensity Mercury lamp can 
operated in any burning position. 

rrent Interruption 

The 250-watt lamp will not im- 
diately relight when extinguished by 
i unentary interruption of current. 
e lamp must cool sufficiently to re- 
:e the mercury vapor pressure to a 
nt where the arc is re-established. 
| e time required for starting will vary 
m 3 to 5 minutes. 







Enclosing Equipment 

Because the 250-watt lamp is a single 
tube device, it is more susceptible to 
cooling effects of moving air. To insure 
maximum light output it is therefore 
recommended the lamp be operated in 
enclosing equipment to protect it from 
drafts. 



Color and Quality 
Visual Acuity 



The color of the light produced by 

the 250-watt lamp is practically the 

i me as that produced by the 400-watt 

size, except that it is slightly less yellow. 

Where a fair approximation of day- 
light color is desirable, the 250-watt 
lamp will also combine equally well 

with lighl oi the incandescent lamps. 



ESSENTIAL DATA 



Bulb T9 Tipped 

Base . . Medium Screw 

Max. Overall Length 8 Inches 

Watts . ..250 ±10% 

Lumens 7.500 

*Lumens per Watt 30 Initial ±10% 

Average Life 2000 Hours 

Frequency 60 Cycle 

Light Center Length 5 Inches 

Burning Position Any 

Finish Clear, Coated En i 

♦When operated in conjunction with an ac- 
cepted transformer with the line Itage 
corresponding to the tap used. 



SPECTRUM AND EYE SENSITIVITY CHART 
FOR 400- AND 250-WATT MERCURY LAMPS 



CONTINUOUS SPECTRUM Of MAZDA LAMP 



*odh 



EYE SENSITIVITY 
EQUAL AMOUNTS OF RADIANT ENERGY 



lira 
ol«t 



i 

VIOLETl BLUE 

I 



GREEN 



1 1" 

I I 

w 

fg^ORANGC; 



RED 



I I 

J L 



I 



Infra. 

Bed 



■o 



• o 



SO 



7&ZT 



retral 



40 




20 



LINE SPECTRUM OF MERCURY 



















































B 






voxt 1/ 








l *£0 




oo 


50* 


OO 


«0 


M 


70C 


O 



WAVE LENGTH (A°) 










1 ELECTRODES 



2 PLATINIZED END 



3 GLASS ENCASED LEAD WIRE 



4 STARTING ELECTRODE 



5 STARTING ELECTRODE RESISTOR 



6- MEDIUM SCREW BASE 



7— OPAQUE GLASS EXTENSION 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

400- WATT GLASSTEEL D1FFUSER 

FOR LOW MOUNTING 






d 





100-Watt Glassti- DiFI-' i 

Reflector and Gi 



T \\ • stinghouse Gii teel D r 

is igned to properly distribute tl 
light from 400-watt High h ity 

lercury lamp where the mounting 

tight LS under 18 ;• l. Por uion ng 

heig s of 18 feet nd o r, the West- 

ii H Medium and Low 

j ting j fiinum refl« . i 

ril 1, should be used. 

Tlie G steel DiiT s of 

white pi lain ( d refle- >r v h 

d the light downwax md a dif- 



fusing glr 



ib 



e. T refle has 



op •■•. at the top perrm 

sm- light to re 




Vertical Distribution with 400- Watt 

Glassteel Diffuser 



The High Intensity Glassteel Diffuser 
is especially suitable for lighting ma- 
chine shops, plating and polishing rooms* 
□ably lines and departments, pattern 
shops, printing plants, tool rooms, 
iping departments, finishing and 
ins pection departments and welding 
forge and heat treating rooms. 






ing the . the 



Construction 

High Intensity Glassteel Diffuser re- 
nd,,lmi: Th ' ***** A* ■•«■ U draw, from 22 gauge iron sheet 

' be "» ' 1S the ' ' l ™ * finished with one ground coat and 



tl minimizing ] sof - 



two white coats of porcelain enamel in- 
side and outside. 




Dimensions in Inches 
Glassteel Diffuser 



The diffusing globe is of single layer 
homogeneous glass and is equipped with 
a copper globe protecting ring. It is sup 
ported in the reflector by two bayonet 
pins and two brass set screws with lock 
nuts. 

The Mogul type skeleton socket with 
high heat wax and nickel-plated interior 
is held in place by a cast brass adapter 
which is locked to the reflector by means 
of a special cast aluminum cap. 

Accessories 

Since the 400-watt High Intensity 
Mercury lamp will not operate on or- 
dinary lighting circuits, it is necessary 
to provide suitable ballast equipment 
s described and listed on page 28. 

To provide greater flexibility and 
ease of maintenance between the fixture 
and the accessories, the Westinghouse 
Safe-Change Hanger is recommended 



Mercury 

Lamp Sizt 
in V- 



#00 



too 



100 



Di an er 
Inches 



Depth 
Indies 



Stan*dari> Package 

Quantity Weight 



Style No. *f 

for H-»nch 

Conduit 



GLASSTEEL DIFFUSER COMPLETE WITH SOCKET AND GLOBE 

2 6S 785 650 



glassteel diffuser ReflectorTnd^c^only^ 



16 



* 5 

GLASSTEEL DIFFUSER GLOBE ONi 

— - 2 15 



789 584 



numbers do not dude 

h can be furnished when specified. 



888 335 




9 ^ *«**»"»« Lamp Comply or U, agent, 



28 through 32 for ballast and accessor, equipment 



List 
Price 



$18 50 



11 25 



7 25 
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Conduit Mounting 
One Piece Reflector 
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Distance from 

Underside of 

Reflector to 

Floor to be 

Not less than 

(Feet) 


Approximate 
Spacing 

(Feet) 


Area per 

Outlet 

(Sq. Ft.) 


Conditions 
Factor 


Average 
Footcandles j 
400 Watt 


10 


11 x 11 


110-125 


Favorable 

Average 

Unfavorable 


44-55 

33-44 

27-34 


10>£ 


ny 2 x \\h 


125-145 


Favorable 

Average 

Unfavorable 


37-50 
30-37 
23-30 


ll l A 


I2tf x 12^ 


145-170 


Favorable 

Average 

Unfavorable 


34-4 5 
26-34 
21-26 


11,4 


13>6 x 13^ 


170-200 


Favorable 

Average 

Unfavorable 


30-37 
21-30 
17-21 


12 4 


14M x 1454 


200-230 


Favorable 

Average 

Unfavorable 


24-31 
18-24 
14-18 


13 


15^ x 15Vi 


230-260 


Favorable 

Average 

Unfavorable 


21-28 
17-21 
13-17 


13H 


16?^ X 16 -*i 


200-300 


Favorable 

Average 

Unfavorable 


20-24 
14-20 
11-14 


14H 


18 x 18 


300-340 


Favorable 

Average 

Unfavorable 


17-20 
13-17 
10-13 


ISJj 


19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


14-18 

11-14 

9-11 


16^ 


2o>^ x ma 


390-440 


Favorable 

Average 

Unfavorable 


13-17 

10-13 

7.5-10 


17 


21'jx21X 


440-500 


Favorable 
Average 

Unfavorable 


10-13 
7 5-10 
6 5-7.5 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

400-WATT ALUMINUM REFLECTORS 

FOR LOW, MEDIUM AND HIGH MOUNTING 




400-Wati Alumij 4 Reflec r 

Westinghouse aluminum reflectors are 

designed to properly distribute light 

irom t] 400-watt High Intensity Mer- 

Lii mp where the mounting h< lit is 

18 feet and over. 

The • units are particularly r 

the enera] lighting of foundries, m; - 

hine ops, stamping dej rtments, 

power pi ts, receiving <1 shipping 

partment md sheet metal departments. 

Construction 

'J i mounting reflectors are 

made from 14 g; ige i tmercially pure 

Inminum sheet. Their s! pe is :n> 1 
to make them esp* >ng and dur- 

bl< af1 bri tion. 

Tl Mo 1 type socket is 

igi ? mounted in the h d to properly 





Dimensions in Inches 

Description Dim. A 

Low Mounting. 1 7 J g" 

Medium Mounting 18 *i" 

High Mounting 18^ 



Vertical Dis tion with 400- Watt Ai um- 

umI lecj r 25, 35 and 50 Fi r Mount- 

ing Hejgiii 



ositi< the lamp in the reflector. Vari- 
oi types of hoods are available for 

listed below. Complete de- 
rip ons of the iplicable hoods will be 



found in catalog sections 61-140 and 
61-153. 

The entire reflector is finished bv th( 
Alzak process for greater permanen 
and ease of cleaning. 

Accessories 1 

Since the 400- watt High Intensity 
Mercury lamp will not operate on or- 
dinary lighting circuits, it is necessa 
to provide suitable ballast equipme 
as described and listed on page 2$. 

To provide greater flexibility an«. 
ease of maintenance between the fixtun 
and the accessories, the WestinghouJ 
Safe-Change hanger is recommende 

Glass covers are recommended. Ord 
separately as listed below. 



ripti< -II 



Mounting 

Height 

in Feet 



Merc 
in WaM 




Dia.m. 
Inches 



i ■ 
Inch*. 



—Si DARD PA< 

Quantity . 2 ht 



Me iium M ig 

Mo 



• ,tl ^ l - >1 - ^ *o.*7j List Pric 

K to S NE " PI ^ E ALUMINUM REFLECTORS COMPLETE WITH SOCKET 

26 to 35 400 ik ,. \ 30 789 585 $16 50 

h 4 m 789 587 



2-1 a Condi it — . — 4-Im r Outlet Box— 

Style \o.*tt List Price Style No.*t List Price 



rid over 



4< 



is 

IS 



18- 



30 



16 
16 



Ling 
M 



50 
50 



• Mounting 

M m Mounting 
High Mounting 



w |^? ^^w^T^r^ ^^ w^Ud : : : : 

»- & i! ! ||§ §|g i!!8 118 81! 

30 890 061 16 90 890 064 



aluminum wSEow^ouSEEiiSicr^fe 

«"A=L_»___S 4 8 ill ? g§ 

4 26 888 781 



400 WEMCO ^^CHANC^ib^DYol^ 

4 20 341 067 



16 10 
16 10 
16 10 



888 779 
888 780 
888 781 



$16 90 
16 90 
16 90 



16 10 
16 10 
16 10 



80 347 920 



80 






400 






400 



'«- ^LAR GLASS WYMM WLY 

7m^T^~^ _i2__890 036 

l8 CLEAR glassijenb^Ey""^ — 

4 25 341 070 



4 10 341 067 



4 10 



4 10 890 036 



4 10 



1 80 341 070 



1 80 



Style numbers do not include lamps— reiW t* «.~- ^ , 

I m portant N otice : F steel mTLr^fce w^ere^! 2^°^ Um P Company ^7^ 
be provided i th a special sted I rnill *HH I ! !; ? & c ? ndltl ons are encountered S „? gen ~ 



•J 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

400-WATT ALUMINUM REFLECTORS-LOW, MEDIUM, HIGH MOUNTING 




Conduit Mounting 
One Piece Reflectou 




Conduit Mounting 
Wemco Quick-Change 
Cast Aluminum Hood 




Outlet Box Mounting 
Wemgo Quick-Change 
Cast Aluminum Hood 



Hina.kd 
Glass 
Cover 





Snap 
Glass 
Cover 



PROXIMATE MOUNTING HEIGHT 


Approximate 

Spacing 

iFeet'i 


Area 

Per 
Outlet 
iSq. Ft) 


Conditions 
Factor 


AVERAGE FOOTCANDLES 


1 


Low . Medium 
ounting Mounting 
Feet) | (Feet j 


High 
Mounting 

(Feet) 


Low 
Mounting 


Medium 
Mounting 


High 
Mounting 






A 
36' 


k 


12 x 12 


140-160 


Favorable 

Average 

Unfavorable 






33-38 
26-30 
20-23 








A 




13 x 13 


160-185 


Favorable 

Average 

Unfavorable 






28-33 
22-26 
17-20 




A 


i 

§ 

26 
1 


Wk 




14 x 14 


185-210 


Favorable 

Average 

Unfavorable 




30-35 
24-27 
18-21 


25-28 
20-22 
15-17 










15 x 15 


210-240 


Favorable 

Average 

Unfavorable 


34-39 
29-33 
21-24 


26-30 
21-24 
16-18 


22-25 
17-20 
13-15 










16 x 16 


240-270 


Favorable 

Average 

Unfavorable 


31-35 
25-29 
18-21 


24-26 
19-21 
14-16 


19-22 
15-17 
12-13 












17 x 17 


270-300 


• Favorable 
Average 
Unfavorable 


28-31 
23-25 
16-18 


21-24 
17-19 
13-14 


17-19 

14-15 

10.5-12 










to 50' 


18x18 


300-340 


Favorable 

Average 

Unfavorable 


24-28 
20-23 
15-17 


19-21 
15-17 
11-13 


16-19 

12-14 

9.5-10.5 












19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


21-25 
18-20 
13-15 


16-19 
13-15 
10-11 


14-16 
11-12 
8-9.5 






— ^ 


to 35' 


1 




20 x 20 


380-430 


Favorable 

Average 

Unfavorable 


19-22 
16-18 
12-13 


1 5-1 7 

12-13.5 
9-10 


12-14 
9.5-11 

7.5-8 










21 x 21 


420-470 


Favorable 

Average 

Unfavorable 


18-20 
15-16 
10-12 


13.5-15 
11-12 
8-9 


11-12.5 
9-10 
7-7.5 




8' 


to 25' 






22 x 22 


460-520 


Favorable 

Average 

Unfavorable 


16-18 
13-15 
10-11 


12-14 

10-11 

7.5-8.5 


^ , 

10-11.5 
8-9 
6-7 













24 x 24 


540-590 


Favorable 

Average 

Unfavorable 


14-16 

11-13 

8-9 


11-12 
8.5-9.5 
6.5-7 


9-10 
7-8 
5.5-6 








t 


26 x26 


640-690 


Favorable 

Average 

Unfavorable 


12-13 

10-11 

7-8 


9.5-10 

7.5-8 

5.5-6 


7.5-8.5 
6-6.5 
4.5-5 








r 


28 x 28 


740-790 


Favorable 

Average 

Unfavorable 


10-11 

8.5-9.5 

6-7 


8-9 
6.5-7 
5-5.5 










r 




30 x 30 


890-940 


Favorable 

Average 

Unfavorable 


8.5-9.5 

7 . 5-8 
5-5.5 


7-7.5 
5.5-6 
4-4.5 








' 

f 


r 




32 x 32 


990-1040 


Favorable 

Average 

Unfavorable 


8-8.5 
6.5-7 
4.5-5 








1 






34 x 34 


1140-1190 


Favorable 

Average 

Unfavorable 


7-7.5 
6-6,5 

4-5 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

400- WATT DOME REFLECTOR 

FOR LOW MOUNTING 




400- Watt Dome Refli i to 



Tlie Westinghouse Dome Type Low 
Mounting reflector is designed for use 
with the 400 Watt High Intensity 
Mercury lamp for general industrial 
lighting applications. The shape of the 
reflector is similar to the well known 
RLM incandescent reflector. It mip- 
ped with a monax gk -l ni , - w hiich 

surrounds the lower portion of the lamp 
providing the same angle of cut-off 
(72 ! r) as the RLM. It hould be used 
on mounting heights of 10 to 18 feet 
tor good general illumination. The 
proper spacing of units to give the de- 
d in ,sity can be found on the 
opposite page. 



Mercury 
Lamp S 

in Watts 



400 



Diameter 
Inches 



ONE-PI 

22 



D ih 

Inches 





A 



i 



2? 

Dimensions in Inches 
Dome Reflector 



Vertk u Djstribi tion with 400- Watt Dome 

RFFT.ECTf 'R 



Description 

One Piece 

Wemco Quick-Change 



Dim. A 

15" 

15'.' 



Construction 

The reflector is drawn from 22 gauge 
iron sheet, and porcelain enameled as 
follows: one ground coat all over, two 
white coats inside and one green coat 

iutside with black bead. A g] ollar 

of monax homogeneous g] 5 is support- 
ed by three steel cadmium plated sup- 
ports locked securely in the top portion 

i reflector. Lamp or < !ar or both may 
easily be removed wit ut rer g 

upports. 

1 mogul skeleton socket 

with high wax I j, , el plated 

:1 ' rioi is rigidly mounted in the h< 1 



to properly position the lamp in the 
reflector. Various types of hoods are 
available for mounting as listed below. 

Accessories 

Since the 400- watt High Intensit; 
Mercury Lamp will not operate on 
rdinary lighting circuits, it is necessary 
to pro^ de suitable ballast equipment 
s described and listed on page 28. 
To provide greater flexibility and 
ease of maintenance between the fixture 
and ballast equipment, the Westinghouse 
Safe- Change hanger is recommended 




Si iard Package 

Uuar.tiry \\ 



bt yfc Ni *f List Price 




DOME REFLECTOR COMPLETE WITH SOf^T a Mr. r>r > ' 

15 . WI| H SOCKET AND GLASS COLLAR 

48 Qcir\ #-»^^ _ _ 



t4-L\cH Outlet Box-—* 

Style No.* List Price 



890 005 



400 



———______ ° 05 $8 TO 

WEMCO QUICK-CHANGE D0^1E^E^ — — ^~ 

* C ° MPLETE W,TH "OOD AND GLASS COLLAR 

" ~ ~ _!!____ 890 ° 08 9 10 890 009 $910 



■400 



22 



WEMCO QU.CK-CHANCE ^^^^.^^ 

890 007 8 30 « 









400 



WEMCO QUICK-CHANGE HOODS ONLY 

1 in 



890 007 



8 30 




347 919 



80 



347 920 



80 



400 






2! 



GLASS COLLAR ONLY 

4 



See pages 28 through 2 for bX ■ «S . . * * ltS agents - 



888 876 



1 00 



888 876 



1 00 



** I VRt-H. WM> 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

400-WATT DOME REFLECTOR FOR LOW MOUNTING 







Conduit Mot sting 
One Piece Reflector 




Conduit Mounting 
Wemco Quick-Change 
Cast Aluminum Hood 







Outlet Box Mounting 
Wemco Quick-Change 

Cast Aluminum Hood 






i 



Distance from 

Underside of 

Reflector to 

Floor to be 

Not less than 

(Feet) 


Approximate 
Spacing 

(Feet) 


Area per 
Outlet 

(Sq. Ft.) 


Conditions 
Factor 


Average 

Footcandles 

400-Watt 


10 


11 xll 


110-125 


Favorable 

Average 

Unfavorable 


48-59 
37-48 
33-37 


10t 2 


1 1 1 2 X 1 1 Yt 


125-145 


Favorable 

Average 

Unfavorable 


40-50 
33-40 
27-33 


1 1 1 4 


12>£ x 12' 4 


145-170 


Favorable 

Average 

Unfavorable 


34-45 
27-34 
24-27 


11 l 2 


13H xl3' 2 


170-200 


Favorable 

Average 

Unfavorable 


30-37 
24-30 
19-24 


12'. 


14 9j x 14 » 4 


200-230 


Favorable 

Average 

Unfavorable 


25-33 
19-25 
16-19 


13 


15 « 2 X 15" 2 


230-260 


Favorable 

Average 

Unfavorable 


22-28 
18-22 
15-18 


13 U 


16 H x 16 M 


260-300 


Favorable 

Average 

Unfavorable 


19-25 
15-19 
13-15 


14', 


■ 

18 x 18 


300-340 


Favorable 

Average 

Unfavorable 


18-21 
13-18 
10-13 


15« 


19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


15-18 

10-15 

9-10 


16H 


203^ x 20 >£ 


390-440 


Favorable 

Average 

Unfavorable 


13-16 

10-13 

7-9 


17 


2lMx21< 1 


440-500 


Favorable 

Average 

Unfavorable 


12-15 
9-12 
6-7 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

400-WATT BALANCED SYMMETRICAL ANGLE REFLECTOR 



LRI 




400- Watt Balanced Svmmetrk \l 

Ax Reflector and Glass Cover 



The Westinghouse Balanced Sym- 
metrical Angle Refled >r is de ne.1 
especially for use with the 400- Watt 
High Intensity Mercury Lamp, where 
intensive local Lighting n( vertical or 
horizontal surfaces from the side h 

required. 

The refit r complete with diffusing 

Jsco r is properly ck ignedtogw a 
wide spread distribution of light. The 

bribution is such thai .'here are no 
hot spots directly in front of the ui 

' uniform illumination results fron 
the erlap of djacent reflectors, Ii 

1 icularly adaptable, therefore, to 
he efficient lightii of spray booth 

embly "lines, conveyors, insp. bioi 
fram< 1 many similar )Iic 

In genera! it should be mounted from 
6 to Q feet * from 7 to 



- lercury 
mp Size 
in tts 



Diametei 
Inch 




Vertu \l Distribution with 400-Watt 
Balanced Symmetrical Ancle Reflector 



12 feet apart 

be obtained 
than 10 feet. 



Best result s, however, will 
il spacing is not greater 



Construction 

The Symmetn. :al Angle Reflectors 
i ^e made from 14 gai ; commercially 
pure etching grade aluminum sheet. 
Their shape is such as to cause theni to 
be es P ( ill; strong and durable after 
fabrication, Thespecial Mogul skeleton 

type socket with high he wax and 

lickel-plated interior is n mounted 

in the i a 'uminum liood which proper- 
•y P ions the lamp in the reflector. 
Tl : is tapped for >_/' conduit 

mounting and provided with conduit 
--op. Reflector and hood are held 
^rbyfour-^" together with 



;epth 

Inch' 





Dimensions in Inches 
Balanced Symmetrical Angle Reflect 



lock washers and asbestos gasket. Entire 
reflector is finished by the Alzak pr 
cess. Hood is painted black inside and 
J uminum finish outside. 

Reflectors are supplied with two 
types of dust covers, namely; the "snap 
on type" and the hinged type. Both 
provide a dust tight joint between gla^ 

nd reflector. The hinged type allow 
the bottom part of cover to swing open, 
thereby providing easy access to lamp 
and interior of reflector. The glass 
used m both cases is extra heavy with 

cid etched inside and smooth outside 

url: es. 

Since the 400-Watt High Intensity 
Mercury Lamp will not operate on 
ordinary lighting circuits, it is necessar; 
to provide suitable ballast equipment as 
described and listed on Page 28. 



Standard Packxge 



^-inch Conduit 
Style No.*f List Price 



n * t *,^— ~ ~ — - 'Juan til -ur, ^-racn i^oncii 

BALANCED SYMMETRICAL ANGLE R fFT^rK^r^^T^ — Style No »t Lis 

,™ BALANCED SYMMETRICAL ANGlI-TfpTfT^^T^ — 890 010 $23.60 

BALANCED SYMME^^^A^lGl^ 2LSLJ 



400 



18 



400 



18 



HINGED GLASS COVErToNLY 

'•' 5 

SNAP GLASS COVER ONLY 

5 



20 



890 012 



18.50 



25 



890 013 



5.10 



41KI 



400 



IS 



18 



_°^«wEiroM^srHiS5Bwv« 



890 014 



5.10 



10 



numbers do t include lamps— refer to >% ~ 
:h can t irnished when specified 

through 32 for bal Last and accessory 



GLASS COVER ONLY FOR si^F^viS 

5 20 



889 158 



889 145 



2.80 



2.80 



■cm 

Ibove 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

400- WATT BALANCED SYMMETRICAL ANGLE REFLECTOR 




15 



FT 





7 6 



^T^r^ni _ Y 



- 



Above is shown a typical high-level lighting installation for automobile con- 
veyor lines, using Westinghouse Balanced Symmetrical Angle Reflectors with 
diffusing glass covers. Spacings other than those shown can be used, if desired. 






10-0- 







This diagram indicates the approxi- 
late footcandle intensities obtained 
om one reflector mounted as shown 
oove. The left-hand column indicates 
le intensities on a vertical surface 



directly in front of unit. The center 
column indicates intensities on a vertical 

surface 5 feet to right of unit. The 



third column indicates intensities on a 
vertical surface 10 feet to right of unit. 



Therefore, when units are spaced 10 ft. 

apart, the light from over- lapping 
sources will build up to practically 
average intensity. 











V 



• 




I I - 



L: : 




I! 




i 



?Y UGHTT3NC EQOPME N 




ATT C C MRWA " : : N t'MT FOR MERCURY AND 

INC NDE5CENT LAMPS 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT-Continued 

400-WATT COMBINATION UNIT FOR MERCURY AND 

INCANDESCENT LAMPS— Continued 







Lamp Arrangement 
Combination Unit 
For Mercury and Ixcandi^ ent Lamps 



Distance from 

Underside of 

Reflector to 

Floor to be 

Not less than 

(Feet) 


Approximate 

Spacing 

(Feet.) 


Area per 

Outlet 

(Sq. Ft.) 


Conditions 
Factor 


Average 

Footcandles 

1 400-Watt Mercurv 

3— 150- Watt 

Incandescent 


12 '4 


14 l 4 x 14 ;t 4 


200-230 


Favorable 

Average 

Unfavorable 


40-52 
30-40 
23-30 


13 


154 x 15U 


230-260 


Favorable 

Average 

Unfavorable 


35-45 
27-35 
22-27 


13 ^ 


16 » t x 16 % 


260-300 


Favorable 

Average 

Unfavorable 


32-40 
23-32 
18-23 


14 4 


18 x 18 


300-340 


Favorable 

Average 

Unfavorable 


27-32 
22-27 
17-22 


15H 


19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


23-30 
18-23 
14-18 


16H 


20 J 2 x 20 5 2 


390-440 


Favorable 

Average 

Unfavorable 


22-27 
17-22 
13-17 


17 


21 Va x2L s , 


440-500 


Favorable 

Average 

Unfavorable 


17-22 

13-17 

11.5-13 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

250-WATT GLASSTEEL DIFFUSER 

FOR LOW MOUNTING 



















I i ii 

Mi tin 

In under U . in 

it i ba ra1 at- 

J ii a 

hitc ] r v , 

ard,ai 

j 





he i 



» 



Verj P'sii 250- Watt 

Glassteei Diff ItR 

T Highlnl Glassteei Diffuser 

Wly ' ;| -r lighting machine 

to plating and polishing rooms, 

i embl ies and departments, patten 

• >ps, printi pla s, tool rooms, 

.tamj og partments, finis ng and 

iej tmen and welding 

l id at tr 1S> 

Construction 

Hl l steel Diffuser 

reflector is dr from 22 gauge iron 

eL ' : d as follows: 

one t cr r and two white 



Dimensions in Inches 
Olassteel Diffuser 



coats of porcelain enamel inside am 
outside. 

The diffusing globe is of single layer 
homogeneous glass and is provided with 
a copper globe protecting ring. 

Various types of hoods are available 
for mounting as listed below. Complete 
descriptions of the applicable hoods can 
be found in Catalog Sections 61-140 
and 61-153. 

Since the 250-watt High Intensity 
Mercury lamp will not operate on ordi- 
nary lighting circuits, it is necessary to 
provide suitable ballast equipment as 

scribed and listed on page 28. 

To provide greater flexibility and ease 
of maintenance between the fixture 
and the ballast equipment, the Westing- 
house Safe-Change Hanger is recom- 
mended. 



! 









> ' K 




-Mi en Conduh - 

-\'o.*t ListPnce 



ONE-PIECE 



»o 






:E GLASSTEEL DIFFUSER COMPLETE W!TH SOCKET AND GLOBE 

flan mo «.,~ __ 



4-I\« ii Condi i i 
Style Xo.* List Price 



890 018 



$12 50 






ONE-P.E ,,STEEL D.FFUSER R^^ D SOCKET OM.V 

— 4S 890 019 8 go 



" 8 °0 020 1 n Qn on ^ 

12 90 890 021 $12 90 






« >< .CK-CHANCE OLASSTEEL O.PP^^^ "^ 

^ 890 022 R ^n 

b 50 890 022 






I 



WEMCO QUICK-CHANGE HOODS ONLY 



8 50 




^9 2k 






9ty] c 






CLASSTEEL DIFFUSER GLOBE ONLY 



80 



789 221 



80 






. 



**t lamp*— rrf, 
nnihed when ipecificd. 
» tfcrongk 32 for ballast and .cc*wory 






15 



G 



888 334 



3 60 



88b 334 



3 60 



h 



lECII. I c >3l> 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

250- WATT GLASSTEEL DIFFUSER 



< 



<uf 





* 






9^- j 



FOR LOW MOUNTING 







? 



*# 



•9 












/• 








Conduit Mounting 
um- I'Ficr Reflector 



a 



I 



Conduit Mounting 
Wemco Qv ick- Change 

Cast ALUMINUM Hood 



Outlet Box. Mounting 
Wemco Quick-Change 

• \st Aluminum Hood 



Distance from 

Underside of 

Reflector to 

Floor to be 

Not less than 

(Feet) 


Approximate 

Spacing 

(Feet) 


Area per 

Outlet 

(Sq. Ft.) 


Conditions 
Factor 


Average 

Footcandles 

250-Watt 


7yi 


n*x 7? 4 


55-65 


Favorable 

Average 

Unfavorable 


40-52 
30^0 
24-31 


8J4 


8H x 8' 2 


65-75 


Favorable 

Average 

Unfavorable 


34-42 
25-34 
20-25 


8H 


9x9 


75-85 


Favorable 

Average 

Unfavorable 


30-38 
22-29 
18-22 


9 


PUx 9'. 


85-95 


■ 

Favorable 

Average 

Unfavorable 


27-34 
20-27 
16-20 


9 l A 


10 x 10 


95-110 


Favorable 

Average 

Unfavorable 


25-32 
18-25 
16-18 


10 




11 x 11 


110-125 




Favorable 

Average 

Unfavorable 


21-27 
16-21 
13-16 


ioy 2 

• 


\ty 2 x ll]/ 2 


125-145 


Favorable 

Average 

Unfavorable 


18-24 
14-18 
11-14 


n \i 


\2V 2 x Itii 


145-170 


Favorable 

Average 

Unfavorable 


17-21 
13-17 
10-13 


ny 2 


i3y 2 xny 2 


170-200 


Favorable 

Average 

Unfavorable 


14-17 
10-14 
9-10.5 


viH 


14Ux UH 


200-230 


Favorable 

Average 

Unfavorable 


11-14 
9-11 
7.5-9 


13 


ISii x 15^ 


230-260 


Favorable 

Average 

Unfavorable 


10.5-12.5 
8.5-10 
6-7.5 


1334 


16Jix 16 Ji 


260-300 


Favorable 

Average 

Unfavorable 


10-11 
7-8.5 
5.5-6.5 


14J4 


18 x 18 


300-340 


Favorable 

Average 

Unfavorable 


7-10 
5.5-7 
5-5.5 


15^ 


19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


6.5-8.5 
5-5.5 
4-5 


16 ii 


20M x 20 >g 


390-440 


Favorable 

Average 

Unfavorable 


5.5-7 

4-5.5 
3.5-4 


17 


nH**iX 


440-500 


Favorable 

Average 

Unfavorable 


5-5.5 
3.5-5 
3-3.5 
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I 




























Construct ion 









1(< 

i 












■ 


















i 
























I 
























f 



-iMi 




IJMENSIONS I N [N< iii.S 
ALUMINUM RliFLItC TOR 



pri a gasket betw< i M 1 1 

The i re i r ii fini I b 

Al »roci • for greater perma 

and i ■• ■ eaning, 

Accessories 

the 250 n 1 1 1 1 • 1 1 

lamp will ii"' operate on oi 

ing - m < mis it is ii. . < .ii 
to litable balla ' « quipment 

ed mi 1 I ! Led on pa; • 2H. 

; i flexibilil , 

f i i i ween tin- l tui 

A ballast equipnu at, the \V< inn 

Safe ( e 1 s r • • 









•:e 



■ ,i Oi M i i B 

Lift 



11 II 

4 



OMIII ri WITH SO KET AND HINGED COVER 






• 



$17 lei 



PIl 



L ALIMI 

I 



Rf { LI >'< AND KE'I ONLY 

4 13 ) 



*I * 1UN \l 



M kl M > ' IPLETE WITH HOOD AND HINGED COVER 

4 *o ttl- 



17 50 



hC#o 026 



• 17 60 



Wl 






ALUMINUM R * I I ICTORONLY 

4 * K ' M7 13 890 027 



J 3 IO 









WEMCOQ K.(HA | HOODS ON) 

47 91 






h< 



47 92<» 



ho 






HINGED GLASS COVER OM 

4 u 34J 



• 



34 1 066 



3 00 



LASS I ► SONLY 

• 



341 060 



1 6< 



341 069 



1 60 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

250-WATT ALUMINUM REFLECTOR 



FOR LOW MOUNTING 




Conduit Mounting 
One Piece Reflector 




Conduit Mounting 
Wemco Quick- Change 
Cast Aluminum Hood 




Outlet Box Mounting 
Wemco Quick-Change 
Cast Aluminum Hood 



i 




Mounting Height 
(Feet) 



10' to 20' 



Hinged Glass Cover 



Approximate 

Spacing 

(Feet) 



8x8 



9x9 



10 x 10 



11 x 11 



12 x 12 



13 X 13 



14 x 14 



15 x 15 



16 x 16 



17 x 17 



18 x 18 



19 x 19 



20 x 20 



Area Per 
Outlet 

(Sq. Ft.) 



60-70 



75-85 



95-110 



115-130 



140-160 



160-185 



185-210 



210-240 



240-270 



270-300 



300-340 



340-390 



380-430 



Conditions 
Factor 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 

Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 
Average 

Unfavorable 



Average 

Footcandles 

250-Watt 



8.5-9 

7-8 

5.5-6 



52-60 
43-50 
32-38 




42-48 
35-40 
27-30 


33-38 
27-32 
20-24 


28-31 
23-26 
17-20 


23-26 
19-22 
14-16 




20-23 
16-19 
12-14 




17-20 
14-16 
11-12 




15-17 

12.5-14 

9.5-11 


13-15 
11-12.5 
8.5-9.5 


12-13 

10-11 

7.5-8.5 


10-12 
9-10 
6.5-7.5 




9-10 

8-9 

6-6.5 
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U I 






Construct ion 






o 






I 
J 












I i 









^ i 





















« \ 




iimiins < Inches 

1). .vn Kiii i . , ir 



in ind in i Catalog Sectioi 

140 and 61-153. 

The ^lass s bin. e<l d ei.i 1\ t 

- tor i 1, supported at thx 
int It is relea J by ui -in 

two In A heavy water prooi 

a gasket 1 en refle< tor 

nd l 

Accessories 

. i 250-watt High In 

lamp will i : - rate on 

'I \g k J , it is mvessai 

ballast • ui 

Emd b I on pag< 28. 

1 o i'i< r fl( i ibility d 

veen t he fixl ui • 
>a the \V 

I ange I 

i. 






41 



™™ 



I M P 



4-1 < I! ( ii BOX 

Lib! PriCC 






K Rt \MT1 1 SOCKET AND HINGED COVER 

^90 f JO 40 









i. 



•It 






MF Rfci LI R AND SOCKET ONLY 









b 3<> 



O Q! |( f |A 






!"»MI H\ 






• W HOOD IM3 HW(-KI) ( OYhR 

# 8t< io so 



890 o:*3j 



$10 hO 



I' ► 



^ DOME RL» I E4 TORONLY 

89< 134 4 h 






VMMCOQ i K -( HOODS ONLY 



•o o:*4 



4 00 






47 919 



80 






♦ 



HIV D GLASS )\ RONL1 

- 



347 92<j 



ho 



780 314 



5 10 



H0 314 



6 10 






GLASS LENS ONLY 



70 






- 












789 09I 



2 80 






. 




.. 



■ tar 
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PACE 21 



FOR LOW MOUNTING 






1 I 


^ __ Conduit Mounting 
Conduit Mounting Wemco Quick-Change 
One Piece Reflector Cast Aluminum Hood 


Outlet Box Mounting 

Wemco Quick-Change 
Cast Aluminum Hood 




Distance from 

Underside cf 

Reflector to 

Floor to be 

Not less than 

(Feet) 


Approximate 

Spacing 

(Feet) 


Area per 
Outlet 

(Sq. Ft.) 


Conditions 
Factor 


Average 

Footcandles 

250-Watt 


V 


7}4 


7*4 x 7U 


55-65 


Favorable 

Average 

Unfavorable 


40-52 
30-40 
24-31 


■ 


8*4 


84 x 8'- j 


65-75 


Favorable 

Average 

Unfavorable 


34-42 
25-34 
20-25 


■ 


m 


9x9 

94 x 9', 


75-85 


Favorable 

Average 

Unfavorable 


30-38 
22-29 
18-22 




9 


85-95 


Favorable 
Average 

Unfavorable ; 


27-34 
20-27 
16-20 


• 


m 


10 x 10 


95-110 


Favorable 

Average 

Unfavorable 


25-32 
18-25 
16-18 


• 


10 


11 x 11 


110-125 


Favorable 

Average 

Unfavorable 


21-27 
16-21 
13-16 


• 


ioj i 


ny 2 x ii'. 


125-145 


Favorable j 

Average 

Unfavorable 


18-24 
14-18 
11-14 


ii'. 


12)4 *12j£ 


145-170 


Favorable 

Average 

Unfavorable 


17-21 
13-17 
10-13 


11 l 2 


13 i4 x 13H 


170-200 


Favorable 

Average 

Unfavorable 


14-17 
10-14 
9-10.5 


12}4 


14% x 14 4 


200-230 


Favorable j 

Average 

Unfavorable 


11-14 
9-11 
7.5-9 


15 


IS \i x 15 4 


230-260 


Favorable 
Average 1 
Unfavorable j 


10.5-12.5 
8.5-10 
6-7.5 


13 4 


16 4 x 16 }.i 


260-300 


Favorable 

Average 

Unfavorable 


10-11 
7-8.5 
5.5-6.5 


14)4 


18 x 18 


300-340 


Favorable 
Average | 
Unfavorable 


7-10 
5.5-7 
5-5.5 


15^ 


19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


6.5-8.5 
5-5.5 
4-5 


16 \i 


20>£ x 20J4 


390-440 


Favorable 
. Average 

Unfavorable 


5.5-7 

4-5.5 
3.5-4 


17 


2\Hx2iU 


440-500 


Favorable 

Average 

Unfavorable 


5-5 . 5 
3 . 5-5 
3-3,5 




f ■ 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

250- WATT SYMMETRICAL ANGLE REFLECTOR 




r S J , u 

Cc 




CUHVE-AA 




CUWE-66 



Dimensions in Inches 
Symmetrical Angle Reflector 



'I X is .]<_ |1 j,, r 

\] ■ H I 

Jl ] ideal il] ui n 

re ii lli . 1 1 

1 I • | ,-,, 

luired. 

'J be reflect with difft 
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ERTN U DlSTRIBI ON WITH 250-WATT Sym- 

wetrh a Angle Reflector 

Vaxh pes of hoods are available 

fur mounting such as One-Piece and 
Wem Quirk-Change, arranged to 
mount on J/£" conduit, 4" outlet box, 

ide outlet hood for ] ■/' conduit. 

•leto criptions of the applicable 

h in Catalog Sections 

l 140 and 61-153. 

Construction 

! ' 3 d*s m 24 age 

One ground if porcelain 



enamel is applied all over and two coats 
of white porcelain enamel inside and one 
green coat outside with black bead pro- 
vide the reflecting surface and covering. 
The acid etched glass cover is hinged 
directly to the reflector bead, supported 
at three points. It is released by unsnap- 
ping two latches. A heavy waterproof 
felt provides a g ket between reflector 
and lens. 

Accessories 

Since the 250-watt High Intensity 
Mercury lamp will not operate on or- 
dinal lighting circuits, it is necessary to 
provide suitable current limiting acces- 
sories as described and listed on Page 28. 








'•■■ 
1 





[quoting 

,J U ,E 

Cast A j Hood 




S ee Mounting 
Wemco Quick-change 
ast Aluminum Hood 



. 



>un 

*t List Price 



J CH Ol fLET Box 

* List Price 



1 v-l\< h Side Outlet 

Srvl, X<j.*f List Price 



.ANGL, REFLECTOK COMPLETE W,TH SOCKET AND H.NCED COVER 

ON r .Pirrr cvunr*«.. ~ . . 






CO QUK. K-CHANCF ^Vumpt,,, . rr^rr-^^ -• •:■- 



■ ■ 






COQ " KCHANCES - TB' ^E^™ R CO MP L ETE wl T „ aSS 






W " OQUICK-CHA' r (iVMi,, ^ 8 -*5___890040 = _W46 

UCAL ANCLE REFLEcToR ONLY 
.. WEMCO QUICK-c H^c.^B—Z? 41 ? 55 - 



c 



I 



WEMCO QtMCK.H^CEHOO-Hs^LV 

**? 919 8 o 34? 920 



890 041 



$9 45 



4 55 






347 923 



HO 



12 



can be 
MS 



HINGED OUS COVER ONLY 

«<«•<»* 110 8,0 „, 2 410 _ 2 



ampt— 

* v «fied. 

q acc< — onr e^ttifment. 



GLASS LENS ONLY 

890 071 2 2 



Um ^ ) Y or its agents. 



2 20 



890 071 



2 20 



•-t; 



lens. 



educt $l.oo from L • p, 
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50- Watt Vapor Proof Angle Reflector 

and Globe 



Westinghouse Angle Type Vapor Proof 
mits for the 250-watt High Intensity 
\Iercury lamp are designed for severe 
;ervice conditions such as locations where 
excessive moisture and non-combustible 
lust are present. In locations with over- 
lead obstructions, these units, mounted 
)n the side walls, provide good illumina- 
:ion on horizontal or vertical surfaces. 

The complete unit consists of a cast 
.ron hood with medium socket, an opal 





CURVE'AA 



CUPVe-66 




Vertical Distribution with 250- Watt Vapor 

Proof Angle Reflector 



Conduit Mounting 
Cast-Iron Hood 



glass globe and a porcelain enamel re- 
flector. 

Construction 

The hood or socket housing is of heavy 
cast iron tapped for J4" conduit, or ar- 
ranged with an outlet box cover for 
direct attachment to Westinghouse Va- 
por Proof Box, Style No. 336961. It will 
also attach directly to a standard 4" 
sheet metal outlet box and still retain 
its vapor proof properties as the outlet 
box type is vapor proof regardless of 
whether or not it is connected to a vapor 
proof conduit box. 

The hoods are finished in green, baked, 
acid resisting enamel. A medium base 
front connected socket is rigidly mounted 
in the hood and properly positions the 
lamp in the globe and reflector. The hood 
and globe are threaded, and gaskets are 
provided for the vapor proof enclosing 

globe. 




Dimensions in Inches 
Vapor Proof Angle Reflector 



The reflector is drawn from iron sheet, 
and finished with one ground coat of por- 
celain enamel all over, two coats of stain- 
less white porcelain enamel inside, and 
one green coat outside with black bead. 
A special aluminum gasket completes the 
joint between the reflector and hood, and 
eliminates the possibility of chipped 
enamel at the points of contact. 



A 



ccessones 



Since the 250-watt High Intensity 
Mercury lamp will not operate on or- 
dinary lighting circuits, it is necessary to 
provide ballast equipment as described 

and listed on page 28, 




i 



Outlet Box Mounting 
Cast-Iron Hood 



Mercury- 
Lamp Size 
in Watts 



250 



250 



■ T 



■ • 



Diameter 
Inches 



14 



14 



* * « - 



Depth 
Inches 



Standard Package 



Quantity 



Wt 



— 14-lscu Conduit 



Style Xo.*f List Price 



4-Inch Outlet Box — . 
Style No.* List Price 



VAPOR PROOF ANGLE REFLECTOR COMPLETE 

x6 y 2 5 55 890 044** $10 75 



890 045** 



VAPOR PROOF ANGLE REFLECTOR ONLY 

xx y 5 20 890 046 



4 40 



890 046 



VAPOR PROOF HOODS ONLY 

10 40 890 047 



4 00 



890 048 



VAPOR PROOF GLOBE ONLY 

in 30 890 065 



2 35 



890 065 



$11 45 



4 40 



4 70 



2 35 



* Style numbers do not include lamps-refer to Westinghouse Lamp Company or its agents. 

t ^-i^ch can be furnished when specified. complete unit styles except with clear globe or heat resisting globe. 

* " IKJSm* SMfK SS Globe. red AcH %5? to List for Heat Resisting Globe. 

See pages 28 through 32 for ballast and accessory equipment 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

WATT VAPOR PROOF DOME REFLECTOR 

FOR LOW MOUNTING 
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Id 



D s in Inchi-.s 

\por Proof Dome Rf.fli >r 



and globe are threaded, and gaskets ar 
ided for the vapor proof enclosing 
g be. 

The reflector drawn from iron sheet, 
d fini 1 with one ground • at of 
porcel i enamel all over, two coats < 
s' nless white porcelain enamel inside 
nd one green coat o de with black 
b A ial aluminum gasket oom- 

ph the joint between the reflector and 
hood, and elimin. is the possibility - 

hipped en at the p« I cant t. 

Accessories 

the 250 itt IHgh Intensit; 

lamp will not operate on < r 

«1 ting circuits, it is ne. i try t 

able ballast equipment 
de >ed and 1 . »n page 28, 












. 






i 1 1 

Lj«! Price 



PROOF 






890 049** 111 50 



APOR PROOr 






890 051 



1 



VAPOR PRCX)F HOODS ONLY 






890 04 



4 



APOR PROOF GLOBE ONLY 






M> 




066 




Coe&par 






- H 



i 






4-Inch Oi rLKT Box- 
List Price 






*cept with clear gUn or heat 



90 OM>- $12 20 



890 051 


6 16 


M MS 


4 70 


HSiO 065 


a 35 



ting globe. I 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 



WATT 



FOR LOW MOUNTING 




Conduit Mounting 
Cast- Iron Hood 




Outlet Box Mounting 
Cast- I rox Hood 



Distance from 

Underside of 

Reflector to 

Floor to be 

Not less than 

(Feet) 


Approximate 

Spacing 

(Feet) 


Area per 

Outlet 

(Sq. Ft.) 


Conditions 
Factor 


Average 

Footcandles 

250-Watt 


7J4 


7%x 7*A 


55-65 


Favorable 

Average 

Unfavorable 


40-52 
30-40 
24-31 


8M j 


8% x 8 4 


65-75 


Favorable 

Average 

Unfavorable 


34-42 
25-34 
20-25 


8H 


9x9 


75-85 


Favorable 

Average 

Unfavorable 


30-38 
22-29 
18-22 


9 


9^ x 9H 


85-95 


Favorable 

Average 

Unfavorable 


27-34 
20-27 
16-20 


*M 


10 x 10 


95-110 


Favorable 

Average 

Unfavorable 


25-32 
18-25 
16-18 


10 


11 x 11 


110-125 


Favorable 

Average 

Unfavorable 


21-27 
16-21 
13-16 


10J^ 


113^ x 114 


125-145 


Favorable 

Average 

Unfavorable 


18-24 
14-18 
11-14 


nx 


uyi x 12^ 


145-170 


Favorable 

Average 

Unfavorable 


17-21 
13-17 
10-13 


IVA 


13 y 2 x 131$ 


170-200 


Favorable 

Average 

Unfavorable 


14-17 
10-14 
9-10.5 


1214 


1454 x 14^ 


200-230 


Favorable 

Average 

Unfavorable 


11-14 
9-11 
7,5-9 


13 


15>£ x 15"^ 


230-260 


Favorable 

Average 

Unfavorable 


10.5-12.5 
8.5-10 
6-7 . 5 


13,4 


16 % x 16H 


260-300 


Favorable 

Average 

Unfavorable 


10-11 
7-8.5 
5.5-6.5 


UH 


18 x 18 


300-340 


Favorable 

Average 

Unfavorable 


7-10 

5.5-7 
5-5.5 


iSH 


19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


6.5-8.5 
5-5.5 
4-5 


16,4 


2Q]/ 2 X 20M 


390-440 


Favorable 

Average 

Unfavorable 


5.5-7 

4-5.5 
3.5-4 

^_^_ 


17 


21&X21& 


440-500 


Favorable 

Average 

Unfavorable 


5-5.5 
3 . 5-5 
3-3.5 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

WATT COMBINATION UNIT FOR MERCURY AND 

INCANDESCENT LAMPS 
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Construction 
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Dimensions in Inches 
250- Watt Combination Unit 



iver provides sufficient ventilation for 
thl sockets and allows for waring or in- 

pe« on of wiring after the reflector is i 
position. It is arranged for mounting 
on \i" conduit. The diffusing bow] 

3 banded at the fitter and hinged 

the reflector. A felt gasket 

provides a suitable joint between the 

lass and the reflector. The entire as- 
s ibly is simple to wire and the hinged 
glass bowl provides for quick and easy 
access to the lamps, and eliminates th 
hazard of removing large globes. Suffi 
c it ventilation is provided to keep 

he tc rature within safe operating 

limits. 



Acce 



ssories 



Since the 250-watt High Intensity 
Mercury lamp will not operate on 
ordinary tig] n g circuits, it is ne >• 

sary to provide suitable ballast equip- 

lent as d ribed and listed 

e2 



on 









t U 






■*» 



250- 



1 






J 






ACKA , 

' I 






WATT MHINATION UNIT COMPLETE WITH 



Style No 



.-J 



CoNUUIT 






CLASS BOWL 



i 



i 



25 



250-WATT COMBINATION UNIT ONLY 










GLASS BOWL ONLY 






mpiuy uriuu 



17 



89o 054 



M0 006 



800 056 



Ligt Price 



$21 00 



1« 20 



4 80 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

WATT COMBINATION UNIT FOR MERCURY , 

INCANDESCENT LAMPS 




Lamp ARRANGEMENT. 250- VV.\ i i 

Combination Unit For Mlrcvry and Incandescent Lamps 



Distance from 

Underside of 

Reflector to 

Floor to be 

Not less than 

(Feet) 


Approximate 
Spacing 

fFeet) 


Area per ! 
Outlet 
(Sq. Ft.) 


Conditions 
Factor 


Average 
Footcandlea 
250-Waft Mer.ory 
! 3— 100-Watt 
Incandescent 


7H 


7 % X 7 % 


55-65 


Favorable 

Average 

Unfavorable 


62-80 
48-60 
36-48 


8J4 


8 | i x 8 4 


65-75 


Favorable 

Average 

Unfavorable 


53-66 
30-40 

30-39 


8H 


9x9 


75-85 


Favorable 

Average 

Unfavorable 


46-60 

35-46 
28-35 


9 


9)4 x 94 


85-95 


Favorable 

Average 

Unfavorable 


41-53 
30-43 
24-30 

38-50 
28-39 
24-28 


9H 


10 x 10 


95-110 


Favorable 

Average 

Unfavorable 


10 


11 x 11 


110-125 


Favorable 

Average 

Unfavorable 


33-41 

24-33 
20-24 


104 


HHxll', 


125-145 


Favorable 

Average 

Unfavorable 


23-37 

22-28 
17-22 


114 


12 4 x 12 4 


145-170 


Favorable 

Average 

Unfavorable 


26-32 

20-25 
16-20 


I1M 


13H x 13', 


170-200 


Favorable 
Average 

Unfavorable 


22-28 
16-22 
12-16 


12H 


UH X 14*4 


200-230 


Favorable 

Average 

Unfavorable 


18-23 
13-18 
11-13 


13 


IS 4 * 15>* 


230-260 


Favorable 

Average 

Unfavorable 


16-21 

12-16 
10-12 


134 


16 } 4 x 16 « 


260-300 


Favorable 

Average 

Unfavorable 


14-18 

11-14 

8-5-11 


14H 


18 x 18 


300-340 


Favorable 

Average 

Unfavorable 


12-14 

10-12 
7.5-9.5 


154 


19 x 19 


340-390 


Favorable 

Average 

Unfavorable 


11-13 
8.5-11 
6.5-8 


16H 


20 4 « 20 


390-440 


Favorable 

Average 

Unfavorable 


10-12 

7.5-9.5 

6-7 5 


17 


21«x21fc 


440-500 


Favorable 

Average 

Unfavorable 


7 S-0.5 

6-7.5 
5-6 
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HIGH INTENSITY MERCURY TRANSFORMERS AND REACTORS 



High Intensity Mercury Lamps will 
operate only on alternating current 
circuits. They cannot be operated 
• iirectly in any existing socket on a 
regular multiple circuit- On account of 
the difference between initial starting 
voltage required for the lamp and the 
final operating voltage, a transformer 
with high internal reactam e or a reactor 
nil used with each lamp. The 

trail -I r rea< tor a< ts like a valve 

to regulate lampduriiig 

starting riod of lamp and to limit the 
iimut lamp for slig hanges in 
le voltage ring normal operation. 

The starting and operating voltage 
ic 400-watt mercury lamp are such 

at if service provides 220 to 240 volt 

at the fixture then each 400- wait 

in- hi lamp si ! I be < inected in 

eries witi i n r. S( ice of 107 to 

1 range, i r 190 to >11 rang* 

i s i ige 

nil' r 

The stai g and . .rat: r voltage 

-I 250-watt mercury lai ai 

rably 400 att 

amj d ause of 1< po vi r tor 

>v mm •• in a j 

whei • i 220 to 240 

Ti ih ] e< ;- 






■ 



are, then T 22" 

1 ervici V 20 

107 123- 

1 v u il to the 

■■■' I 'ran 

I r j Wlt | a 

all mi •:. , n 

The 

1- dd al 



« • 



The use of a transformer with high 
internal reactance or a reactor to provide 
the necessary high starting voltage and 
somewhat lower operating voltage re- 
sults in a reduced power factor unless 
corrected. This power factor will be ap- 
proximately 65% on 400-watt trans- 
formers, 60% to o5% on 400-watt reactor 
depending on particular tap and approxi- 
mately 50% on 250- watt transformers. 
Therefore, Transformer-Capacitor Units 
or Reactor-Capacitor Units are available 
to rrcct this condition. These units 
cons of two-piece cases with the 
transformer or the reactor mounted in 
the case below the <■ acitor of sufficient 
apacity to provide a power factor of 

90% to 95%. 

All units are available in two types 
of mounting — spension Mounting 

Type, from which lighting fixture can 

be hung, or Wall Mounting Type, which 
can be n ted on wall or ceiling or 
any flat surfa . 

The two-piece case, in each case, is of 

brawn steel lished with a blue-gray 

laked enai 

On the Suspen on Type Units, the 
r haU I ha attached to it 

a Pipe • le through which 

lijR: 'eads, long, project. 

« 1,1 form i 1 i onduit box should 

attach ! to the ^-inch nipple for 

lldin g unit and facilitate 

making li ■ ■■,.,. If it is not 

" v ' ispend unit directly from 

1 a -v with cover is 

led in n ■• half of case of 

Rea r, Transformer-Caj 

itor, a I Transformer units to permit 

I k: «*" upper par: (f rase , 

making line tions. On ] acl 

1 >■ "• lower part of case can 

to P per ,ch actii 




The lower half of the case of Suspen- 
sion Type Units is also provided with 
3^-inch Pipe Nipple for suspension of 
the lighting fixture. The lower half o 
the case is also provided with a windo 
with cover for access to the terminal 
board with the various line tap connec- 
tors and to permit lamp connection-. 
Proper line tap connection is simp] 
made by attaching lead with stud h 
proper spring snap terminal, eliminating 
soldered and taped joint. The change 
from one primary tap to another i 
accomplished in a few seconds time 
without the aid of tools. All line and 
lamp leads are equipped with solder- 
less connectors to simplify installations. 
The wall mounting type of unit is of 
the same general construction as the 
suspension type except that mounting 
lugs for side mounting are welded to 
side of case and suspension nipples are 
omitted. Also, all connections are made 
in the one end of case, necessitating only 
one window with cover for connections 
nd access to the terminal board. Knock- 
outs are provided in side and end of the 
onnection compartment for 3^- inch 
conduit permitting straight through wir- 
ing or entrance at lower end. Two knock- 
outs are provided on the side 180° apart 
and two in the low T er end. 

The listings appearing below include 
Transformer Only, In Case" and 
Reactor Qniy, in Case." These unit 
are similar to the high- power-fan or 

units, except that power factor correc- 
tion is omitted. 

"Transformer Only— Bare" and 
"R< or Only -Bare" are available for 
manufacturers to incorporate in their 

• housing Only the transformer in 
"Transformer-Capacitor" unit has taps 

for the capacitor. 
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888 808 $8 50 



11 



• 



888 838 8 50 









»1 

ri 



889 3X9 
889 320 



15 00 
11 



10 



889 321 
■S89 322 



15 00 

11 00 



889 318 8 50 






11 






ftp*! 






■ , 

isr v 400-watt 1 .- u i i 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 



TRANSFORMERS AND REACTORS 




Reactor-Capacitor or Transformer-Capac 

itor or Transformer Only. Suspension 

Mounting 






Reactor-Capacitor or Transformed Capac 

itor or Transformer Onev 
Wall Mounting 



View m- Terminal Board 







Reactor Only Suspension Mounting 



Reactor Only, Wall Mounting 





Transformer Only, Bare 



Reactor Only, Bare 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 



TRANSFORMERS AND REACTORS 



OUTLINE DRAWINGS 




S&&VX' P/Pf 



Fig. 1 



sy^^/rj? 




Fig. 3 
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Style 


Figure 


888 806 




888 853 




888 852 




888 809 




889 314 




889 319 





888 
888 
888 
888 
889 
889 



802 
844 
851 
804 
316 
321 



888 807 
888 841 

888 848 

889 31 

889 320 



888 
888 
888 
889 
889 



803 
840 
847 

3M 

322 



888 810 
888 805 

888 808 

888 838 

889 313 
889 318 
889 323 

889 312 



2 
2 
2 
2 

2 



2 
2 

2 

2 

3 

4 

S 
5 

5 
5 



Dimensions in Inches 
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Fig, 4 
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HIGH INTENSITY MERCURY LIGHTING EQUIPMENT 

TYPICAL INSTALLATION ASSEMBLIES 
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Suspension Mounting Transformer. Safechange 
Hanger and Reflector with Outlet Box Mounted 

Flush with Ceiling 



Suspension Mounting Transformer, Safechange 
Hanger and Reflector with Messenger Cable or 

Beam Suspension 






I 




Wall Mounting Transformer, Safechange Hanger 
and Reflector with Surface Mounted Outlet Bo 




Messenger Cable Suspension of Conduit. Wall Mounting Type 

Transformer and Reflector. Qtoap - 

Transformer Attached to Conduit with Conduit Straps 



■ ±-i 





a__ 




Wall Mounting Transformer and Reflector with 
Outlet Box Mounted Flush with Ceiling 








&/s A 



/r^^ss*? ?&&&'&<*' 



Group of Wall Mounting Transformers 
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REFLECTORS AND ACCESSORIES FOR 400-WATT 

HIGH INTENSITY MERCURY LAMPS 





I 






Aluminum Low, Medium and High Mounting Reflectoi 



Glassteel Diffuser Reflector and Globe 



The Westinghouse High, Medium and 
Low mounting aluminum reflectors are 
designed to properly distribute the light 
from the 400-watt High Intensity Mer- 
cury lamp where the mounting height 
is 18 feet or over. 

For mounting heights lower than 18 
feet, the Westinghouse one-piece Glass- 
teel Diffuser with the 400-watt High 
Intensity Mercury lamp should be used. 

The High mounting reflectors are 
made from commercially pure "etching 
grade'' aluminum sheet. Their shape 
is such as to make them especially 
strong and durable after fabrication. 
The Mogul type skeleton socket with 
high heat wax and nickel plated in- 
terior is held in place by a cast brass 
adapter which is locked to the reflector 
by means of a special cast aluminum cap. 



Reflectors are supplied for H-inch 
conduit mounting. The cast aluminum 
cap has a left hand thread which per- 
mits tightening of both cap and reflector 
on conduit. This provides a positive 
location of the mercury lamps in proper 
position in the reflectors. The outside 
surface of the reflector is protected by 
one coat of glossy green baked enamel. 
The reflecting surface is prepared by 
acid etching. 

Westinghouse 24" High Intensity 
Glassteel Diflusers are drawn from 
Armco Iron and are finished with one 
ground coat and two white coats of 
porcelain enamel inside and out- 
side. This reflector uses the same socket 
and holding construction as the alum- 
inum reflectors referred to above. The 
globe used is of Monax single layer homo- 




Mercury 

Lamp Size Diam. 
in Watts Inches 



Depth 
Inches 



Standard Pkg. 
Qty. Wt. 



Mounting 
Height 

in Feet 

ALUMINUM REFLECTORS COMPLETE WITH 

18 17H 4 30 
18 18^ 4 30 



18 to 25 
25 to 35 



400 
400 



18 



ISVs 



30 



geneous glass and is equipped with a 
copper globe protecting ring. 

Since the 400-watt High Intensity 
Mercury Lamp will not operate on or- 
dinary lighting circuits, it is necessary 
to provide suitable current limiting 
accessories. These will be found de- 
scribed and listed on the reverse side 
of this sheet. 

To provide greater flexibility and ease 
of maintenance, between the fixture 
and the accessories, the Westinghouse 
Safechange Hanger is recommended. 
This device consists of a hook and loop 
assembly held together in such a man- 
ner that the mechanical connection 
cannot be broken until it is first dis- 
connected electrically. Thus a safe 
simple and positive connection is made. 
(See Page 2 ot Industrial Catalog Sec- 
tion 61-173). 



Style No.* 
for M-inch 

Conduit 



35 to 50 400 

r.LASSTEEL DIFFUSER COMPLETE WITH 
° LA SOCKET AND GLOBE 



SOCKET 

789 585 
789 586 
789 587 



18 ft. 

or under 



i 



16 



65 



400 24 

GLASSTEEL DIFFUSER REFLECTOR 

AND SOCKET ONLY 

400 24 H 2 50 



785 477 




789 584 



y 



Vlktical Distribution with 
Aluminum Reflectors at 
25, 35 and 50 Feet Mounting 

Heights 

Reprinted 4-35; 



GLASSTEEL DIFFUSER GLOBE ONLY 

400 16 10 2 15 

SAFECHANGE HANGER FOR M-INCH CONDUIT 



340 927 




10 15 346 571 

*Style numbers do not include lamps-refer to Westinghouse Lamp Com- 
pany or its agents. 



Vertical Distribution with 
Glassteel Diffuser 
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REFLECTORS AND ACCESSORIES FOR 400 



-WATT HIGH INTENSITY MERCURY LAMPS— Continued 
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RA NSf ORME R-Ca PAC >R 

Ri: k-Capa( .n oh u 



t k a 5f ormer only, or 
Reactor Only, in Case 



Transformer Only, Bake 



Reactor Only, Bare 






The 400-watt High Intensity Mer- 
lam p 11 operate only on A-C 
rcuits, but cannot be operated directly 
in any existing socket on a regular 
multiple circuit. On a mnt of the 
difference between initial star volt- 
re required for the lamp and the final 
rig voltage, a transformer with 

high internal reactance or a reactor must 

be used. T trai ler or reactor 

s like a valve to prey- the current 

lamp rr.i V oo I h a value 

s its n stan or its ?e tends to 

•( 'luring n ! operation. 

If service provides 208 to 240-volt 

r. tt th -• • ke mercury 

u Id be onn< in series v. 

>t too far ren red from th? 

lamp. f 107 io I olt range 

n - a step-up i storm* 

nternal rea instep 

of a r 



Because the wattage input to the 
lamp must be closely limited, trans- 
formers and reactors are equipped with 
several taps to meet all common ser- 
vice voltages. The nearest tap to avail- 
able line voltage should always be used. 

The use of a transformer with high 
internal reactance or a reactor to pro- 
vide the neci ary high starting voltage 
and somewhat lower operating voltage 
results in a redui i d pow r er factor. There- 
tore, Transformer-Capacitor or Reactor- 
Capacitor units are available, to correct 
this condition. These consist of two- 

ompar t cases, with the trans- 

f<: ler or the reactor mounted in the 
lower inpartment and the capacitor 

i the upper compartment to provide 
a power fa r of 90% to 95%. 

The end covers are drawn steel 
T ? hed v a green baked enamel. 




Descnpti 



Ship. SVt. 



Style No. 
Lower Outlet 



TRANSFORMERS FOR 107-115-1 

60 CYCLE CIRCUITS 



Ti -Capacitor Unit 

rm< >nly, in Case 
T rmcr Only, Bare 



2< 

24 
20 



789 625 
789 689 
789 751 




888 087 
888 088 



REACTORS FOR 208-220-230-240-VOLT 

60 CYCLE CIRCUITS 



Reactor-Capacitor Unit 
Reactor Only, in Case 
Reactor Only, Bare 



22 

15 



789 623 
789 688 
789 618 



888 089 
888 090 



MOUNTING ACCESSORIES 



SSKMBLYOT 

MiNiTM Reflector a n d 

vt Limiting A< s- 

SORY F' O V i D 



B /?i i^Side Mounting \ „ 
of High Power Factor Units j 4 



789 752 



Jg hese styles with to or accessories tapped for &«* 



Printed hi U.S.A. 



The upper cover has attached to it a 
hub tapped for ^4-inch conduit through 
which two line leads six inches long 
project. A convenient form of conduit 
box should be attached to the hub by 
means of a close nipple for suspending 
the unit and facilitate making line 
connections. 

The lower end of the unit is also pro- 
vided w r ith a hub tapped for 24-meh 
conduit or bushed for H-inch conduit 
for suspension of the lighting unit. The 
iower cover is so arranged that by re- 
moving two screws it can be dropped 
over reflector supporting stem to per- 
mit lamp connections and line tap 
connections to transformer or reactor 
in the lower compartment. 

The listings appearing below include 
4 Transformer Only, in Case" and 
Reactor Only, in Case." These units 
are similar to the high-power-factor 
units, except that the capacitor is 
omitted. 

"Transformer Only — Bare" and "Re- 
actor Only — Bare" are available for man- 
ufacturers to incorporate in their own 
housings. Only the transformer in 
'Transformer-Capa< itor" unit has taps 
for the capacitor. 




Typical Assembly of Glassteel Diffusi 
Reflector and Current Limiting Accessory 

FOk Side Mounting 









h^ 



Supplementing 

Mce List 61-120 

>ated December 10, 1934 



PRICE SUPPLEMENT 61-120 

Effective March 25, 1935 



INDUSTRIAL LIGHTING EQUIPMENT 

FOR CATALOG SECTION 61-180 



7frs%r. 




*G 



Complete 
Unit 



Style 
No. 



vL- 



Complete 

Unit 

List 

Price 



Description 



Catalog 

Section 



Page 

No. 



340 927 
346 571 

785 477 
789 585 


$ 7.25 

2.15 

18.50 

12.50 


Globe 
Hanger 
Glassteel 
Reflector 


61-180 
61-180 
61-180 
61-180 




789 586 
789 587 
789 618 


12.50 

15.00 

6.75 


Reflector 
Reflector 
Reactor 


61-180 
61-180 
61-180 


2 


789 623 
789 625 
789 688 


15.00 

15 .00 

8.75 


Reactor 

Transformer 
Reactor 


61-180 
61 180 
61-180 


2 
2 
2 


789 689 
789 751 
789 752 


1 1 .00 

8.50 
2.00 


Transformer 
Transformer 
Bracket 


61-180 
61-180 
61-180 


2 
2 
2 


888 087 
888 088 
888 089 
888 090 


15.00 

11.00 

15.00 

8.75 


Transformer 
Transformer 
Reactor 
Reactor 


61-180 
61-180 
61-180 
61-180 


2 
2 
2 
2 




Prices are subject to change without notice 












Printed in U.S. A- 



Westinghouse Electric & Manufacturing Company 

Edgewater Park, Cleveland, Ohio 

Evert House Needs Wbstinghousb 



- 29 - 




in* 

p.* 



For 

Li* 



61-12! 



61-221 



61-311 



M-4N 



61-821 



Jl-521 



«l-92l 







ffl 






Metfac 

Quo 

^ nil 
11 






Supersede* 

eeue 

feted October 1, 1934 



CONFIDENTIAL INSTRUCTIONS 
AND GENERAL DISCOUNTS 61-000* 

Effective March 25, 1935 



INDUSTRIAL, COMMERCIAL, FLOOD, AVIATION AND 

ULTRA-VIOLET LIGHTING EQUIPMENT 

©Discounts and Multipliers 

Industrial 
and 

Commercial Special- 

p or Trade Users Dealers Contract Jobber 

£vi ce Discount Discount Cost Discount Cost 

LJL Sheet Sheet Sheet Sheet Sheet 

61-001 61-002 61-003 61-009 61-006 

(3-25-35) (3-25-35) (3-25-35) (3-25-35) (3-25-35) 

51-120 ^Industrial Lighting Equipment (Except Mercury 

Lamp Transformers) 

Less than standard package f Disc. Net 10% 20% 20% 25% 

\Mult. 1.00 .90 .80 .80 .75 

1-4 standard packages /Disc. Net 25% 33% 33% 37% 

I Mult. 1.00 .75 .67 .67 .63 

5 or more standard packages. /Disc. Net 32% 39% 39% 42% 

\Mult. 1.00 .68 .61 .61 .58 

©Mercury Lamp Transformers 

1 to 9 Transformers / Disc Net Net 7.5% 7.5% 10% 

\ Mult. 1.00 1.00 .925 .925 .90 

10 to 99 Transformers /Disc. Net Net 10% 10% 15% 

" I Mult. 1.00 1.00 .90 .90 .85 

100 or over Transformers /Disc. 10% 10% 10% 10% 20% 

\Mult. .90 .90 .90 .90 .80 

61-220 Commercial Lighting Equipment / Di sc. 25% 2 5% 50% 55% 62.5% 

\Mult. .75 .75 .50 .45 .375 

61-310 tMaebeth Lighting Glassware 

Less than standard package /Disc. Net Net 25% 25% 37.5% 

I Mult. 1.00 1.00 .75 .75 .625 

Standard package or more /Disc. 25% 25% 50% 50% 62.5% 

\Mult. .75 .75 .50 .50 .375 

61-410 Floodlighting Equipment „ „ „ K „ 

Mine Locomotive Headlights /Disc. 25% 30% 30% 30% 35% 

\ Mult. .75 -70 .70 .70 .65 

61-820 Floodlights and Searchlights /Disc. "% ? «% *>%, 40 % «\ 

61-520 Ultra-Violet Floor Lamps {Disc. Ne^ Net^ 40% q 40% q 50% q 

61-920 Aviation Lighting Equipment {Disc. 50% q ^ SS% $ 50% q 60% q 

U. S. Government Discounts-Dealer Discounts Apply (Except Ultra-Violet Equipment-Trade Discounts Apply). 

tThe Industrial Lighting Equipment standard ««f>»V^^-«H^ ''^.^S^ J^^-^S^.^ ^SSSS ?^^^SL TS^SI^^%SJ5£S. i e& ^SffiS 
of materials consistmg of reflectors, sockets guards, etc u ^permitted i^ ^eTeTiGHTING FIXTURES to entitle purchaser to "1-1 standard package" dis- 
at least one unbroken standard package of REFLECTORS OR COMPLETE ^iii^cTORS OR COMPLETE LIGHTING FIXTURES to entiUe pur- 
counts on any of these items, or at least five unbroken standard packages ot Kii*i.i!.uwn.o ««. <~ 

chaser to "5 or more standard packages" discounts. 

fThe Macbeth Lighting Glassware standard package quantities are listed in Price List 61-310. 

Price and discounts are subject to change without notice. 

Method of Calculating Prices on Light- Equipment with Incandescent Lamps item at their proper net prices. 

ing Equipment on u btmg equipment do not in- Where specifications require that 

r\ j. jt • i ti t. £1 a «+„ - . « i o^^-i lamps ana equipment be combined, the 

Quoted pnces shall be figured as on ts clude incad escent lamps unless so spec. ^ ^ ^ ^ ^ ^ 

to the even cent, dropping all mils figd in the catalog . equipment, plus the manufacturer's list 

and lump sum prices shall be obtained ^^ priceg &re required with lampS( g ^ ^^ ^ ^ discount f ^ ^^ 

by multiplying the unit price by the ^ bg shown as & separate ^ packages or otherwise 

number of units. 

•ThiB sheet is distributed to Agent-Jobbers. 
©This sign denotes change from previous issue. 
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Industrial. Commercial, Flood, Aviation and Ultra-Violet L 




>g Equipment 



©TERMS 

Industrial Lighting Equipment (Except 
Mercury Lamp Transformers) 
Floodlighting Equipment 

Net 30 days; or 2% in 10 days provided 
no past due items remain unpaid, on the 
basis of settlement twice a month— that 
is, invoices from the 1st to the 15th, on 
or before the 25th; invoices from the 
16th to the last day of the month, on 
or before the 10th of the following 
month. 

Note— For brevity, "2% ten days; net 
30 days" may be used on orders. 

Commercial Lighting Equipment 
Mercury Lamp Transformers 
Aviation Lighting Equipment 

Net 30 days. 

Macbeth Lighting Glassware 
1% 15 days; net 30 days. 

Ultra Violet Floor Lamps 

East of Denver, 2% 10 days; net 30 
days; Denver and west, net 60 days. 

©DELIVERY 

Industrial Lighting Equipment (Except 
Mercury Lamp Transformers) 

Freight shipments — Orders 100 pounds 
or over — f.o.b. point of shipment with 
freight allowed to destination including 
delivery service (store door delivery) 
where common carrier provides such 



service. 



■f.o.b 



Orders less than 100 pounds- 
poi: of shipment. 

Express and parcel post shipment — 
f.o.b. point of shipment. Where express 
or parcel post charge exceeds freight 
expense an amount equal to freight ex- 
pense will be allowed. Where express or 
parcel post charge is less than freight 
expense the express or parcel post charge 
will be allowed. 

Mercury Lamp Transformers 
F.o.b. Cleveland, Ohio. 

Commercial Lighting Equipment 
Glassware — f.o.b. Charleroi, Penna. 
All other — f.o.b. Cleveland, Ohio. 
Wnere freight shipments on an order 
are ma< from both Cleveland and 
Charleroi, and the shipment from either 
point is less than 100 pounds, freight on 
he less than 100 pounds shipment will 
be charged at 100 pounds minimum. 

Macbeth Lighting Glassware 
F.o.b. Charleroi, Pennsylvania. 

©This *\gn denotes change from previous 



Floodlighting Equipment 
Ultra- Violet Floor Lamps 

Freight shipments— f.o.b. point of 
shipment with freight allowed to desti- 
nation including delivery service (store 
door delivery) where common carrier 
provides such service. 

Express and parcel post shipments — 
f.o.b. point of shipment. Where express 
or parcel post charge exceeds freight ex- 
pense an amount equal to freight 
expense will be allowed. Where express 
or parcel post charge is less than freight 
expense, the express or parcel post 
charge will be allowed. 

Aviation Lighting Equipment 

Zone 1 (See map, page 3.) 

Freight shipments — f.o.b. point of 
shipment with freight allowed to destina- 
tion, including delivery service (Store 
door delivery) where common carrier 
provides such service. 

Express and parcel post shipments — 
f.o.b. point of shipment, where express 
or parcel post charge exceeds freight ex- 
pense, an amount equal to freight 
expense will be allowed. Where express 
or parcel post charge is less than freight 
expense the express or parcel post charge 
will be allowed. 

Zones 2 and 3 (See map, page 3.) 

Freight shipments— f.o.b. point of 
shipment with 1 % of list in zone 2 and 
2.5% of list in zone 3 charged in lieu of 
freight charges. 

Express and parcel post shipments 
f.o.b. point of shipment. Where express 
or parcel post charge exceeds freight ex- 
pense, the express or parcel post shall be 
charged in addition to the zone freight 
charge and an amount equal to regular 
freight expense will be allowed. Where 
express or parcel post charge is less than 
freight expense, the zone freight charge 
will be made and the express or parcel 
post charge will be allnwrv? 



CLASSES OF PURCHASERS 

Class 61-001— Trade 

This class includes individuals and 
all other purchasers not included in any 
of the following classes. Trade Dis- 
count Sheet 61-001 will apply. 

Class 61-002 Industrial and Commer- 
cial Users 

This class includes manufacturing 
establishments, commercial establish- 
ments OT organizations, and institutions 
in which the maintaining, servicing or 
repairing of existing install**^.. : 



formed by their own permanent em- 
ployee or employees who are qualified 
to perform electrical maintenance work 
and are regularly and continuously em- 
ployed for this purpose. Industrial and 
Commercial Users Discount Sheet 61-002 
will apply. 

Class 61-003— Dealers 

This class includes electrical con- 
tractors and dealers who purchase for 
resale. Dealers Cost Sheet 61-003 will 
apply. In the future, industrial elec 
trical contractors, or Westinghouse 
Lighting Dealers who include industrial, 
commercial and floodlighting in their 
agreement will be given Dealers Cost 
Sheet 61-003 except on commercial 
lighting equipment on which they may 
be extended Contract Discount Sheet 
61-009 and excepting in those cases 
where the customer may qualify under 
one of the following classifications 
Authorization for other classification 
must be secured from Sales Manager, 
Central Station Department, East Pitts- 
burgh. 

Class 61-006 — Special- Jobbers 

This class includes authorized special- 
jobbers. Special-Jobber Cost Sheet 
61-006 will apply, which is to be dis- 
tributed only to Special- Jobber officials 
and interested Westinghouse employees. 

Class 61-007— Agent- Jobbers 

This class includes all Westinghouse 
Electric Supply Company branches 
and authorized Agent-Jobbers. Agent- 
Jobber Cost Sheet 61-007 will apply, 
which is to be distributed only to West- 
inghouse Electric Supply Company 
officials, Agent-Jobber officials and in- 
terested Westinghouse employees. 

Class 61-009— Contract 

This class includes central station 
syndicates, electric railway syndicates, 
steam railway syndicates and industrial 
syndicates who have included Industrial, 
Commercial, Flood, Aviation or Ultra- 
Violet Lighting Equipment in their an- 
nual purchase agreement. Contract 
Discount Sheet 61-009 will apply. 

Oil Producing or Distributing Com- 
panies Operating Fifty (50) or More 
Service Stations or Tire Manufacturers 
Operating Their Own Service Stations. 

Such customers may be given Dealers 
Discounts on floodlights and search- 
lights, Price List 61-820. When these 
customers are scheduled to receive this 
special authorization, notification should 
be given to Headquarters and all invoic- 
ing points by Form 7119. 
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Resale Manufacturers 

Manufacturers purchasing equipment 
to be resold in connection with a pro- 
duct of their own manufacture may be 
extended Special Jobber Discounts. 

Governments 

Federal and State — Dealers Cost 
Sheet 61-003 will apply, except for Ultra- 
Violet Equipment (Price List 61-520), 
Trade Discount Sheet 61-001 will apply. 

County and Municipal — Dealers Cost 
Sheet 61-003 will apply, except Ultra- 
Violet Equipment (Price List 61-520) and 
Aviation Lighting Equipment (Price 
List 61-920) , Trade Discount Sheet 61-001 
will apply. 

Educational Institutions 

Trade Discount Sheet 61-001 will 
apply except for Industrial Lighting 
Equipment, Price List 61-120, use 
Dealers Discount Sheet 61-003. For 
definitions and instructions covering 
Educational Institutions, refer to Con- 
fidential Instruction Sheet 190. 

GLASSTEEL DIFFUSERS 

Glassteel Diffusers are licensee ma- 
terial and will be sold only as complete 
units. The pricing information as given 
for this equipment will apply without 
exception. Special sockets to match 
the reflectors have been provided and 
orders for Glassteel Reflectors only 
without sockets will not be accepted. 



Globes may be ordered at the regular 
prices for replacement purposes. 

RETURNED MATERIAL 

The return of apparatus for credit 
or exchange will not be permitted with- 
out first obtaining written approval 
with shipping instructions from the 
Sales Office through which the order 
was placed. Such requests must be 
made within four months from date 
of shipment. 

Credit adjustments shall be based on 
net selling price less transportation 
charges and restocking expenses of not 
less than 10% of the net selling price, 
the minimum restocking charge being 
50 cents. 

Ultra-Violet Floor Lamp Servicing 
and Repair — Inoperative ultra-violet 
lamp bulbs should be returned to WES- 
CO houses or Agent-Jobbers and im- 
mediate replacement made. The in- 
operative bulbs being placed in the 
"defective lamp box" for return to 
Bloomfield for credit, in accordance 
with regular practice. Request for 
credit or replacement on bulbs should 
not be referred to Cleveland Works. 

Floor lamp standards which become 
inoperative within the guarantee period 
or which are to be repaired and returned 
to customers, shall be returned to Cleve- 
land Works, accompanied by a report 
giving cause of failure. The shipment 



adjusting the case will be made on a 
Cleveland Works order of the X series 
resulting from factory inspection. 

ULTRA-VIOLET FLOOR LAMP AD- 
VERTISING ALLOWANCE 

An advertising allowance of $2.00 
net on the S-l floor lamp and $1.00 net 
on the S-2 and G-5 floor lamps will be 
made to contractors, central stations, 
department stores or Jobbers upon 
receipt of a debit memorandum with 
copy of advertisement attached and 
invoices covering sales as the result of 
this advertising. This debit memoran- 
dum should be sent to Westinghouse 
Electric & Manufacturing Company, 
Cleveland Works, monthly, 

GUARANTEE 

All apparatus listed is guaranteed 
against mechanical and electrical defects 
for one year from date of purchase. Re- 
pair or replacement of material only shall 
constitute fulfillment of all Company ob- 
ligations with respect to this guarantee. 

CONDITIONS 

The Company will not be responsible 
or liable for any loss, damage, detention 
or delay caused by fire, strike, civil or 
military authority, or by insurrection 
or riot, or by any other cause which is 
unavoidable or beyond its reasonable 
control; nor in any event for conse- 
quential damages. 
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DESIGNING THF. TMST ATlT , mow 



has 



Installations where Westinghouse 



lamps are 



3 



4 



5 



Refer to 



The procedure Is divided into five steps which are fully explained 
e following pages. 

1. Decide the foot-candle illumination required. 

Table I. 

2. Select the type of lighting unit best adapted to the loca- 

tion and the activity to be performed as outlined under 



Section 2. 
Decide the Conditions Factor. 



ing 



From Table III, determine the required spacing of the units 

- 

to produce the desired Illumination. 
Check capacity of wiring. Refer to Table IV. 



1. 



ECIDING THE FOOT-CANDLE ILLUMINATION REQUIRED. 

In Table I, the foot-candle values In the lower classifications 



are required principally to enable employees to see well enough to avoid 
aocldent, while the values in the higher classifications have the 
additional purpose of preventing eyestrain and conserving vision. The 
values have been assigned on the basis of engineering experience and 
assume the average conditions found in practice. There are no sharp 
lines of demarcation. A specified process is carried on in different 
establishments with varying degrees of fineness. Where especially close 
attention to fine detail is required, it is obvious that more illumina- 
tion is needed than where the process is essentially automatic or 
operated on a coarser scale. Where special conditions exist the next 
higher or lower classification may be the reasonable requirement. 



2. SELECTING THE TYPE OF LIGHTING UNIT 

The size and snape of the High Intensity Mercury lamp limits the 



number 



industrial lighting units in which it can 
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unit 



Mounting 



GLASSTEEL DIFFU3ER 



Glaseteel Dlf fuser consists of a diffusing glass globe and 



enameled 



ward 



bright light sourc 



thereby 



glare and 



penlng 



thus 



the contrast between the 
reduce glare. 



and 



The Westinghouse Electric & Manufacturing Co. manufactures several 
lighting units which are designed to be used with the Westinghouse High 
Intensity Mercury lamp. 

A unit designed to be used In the usual Industrial Interior (W.E. & 
M.Co. Catalog Section 60-180) consists of a Glassteel Dlffuser and a 
Current Limiting Accessory connected together by a Quick-Change Hanger. 
Where the unit Is used on a 110 volt circuit the Current Limiting Accessory 



Is a Transformer. 



un 



the Current Limiting Accessory Is a Reactor. 

In general the Glassteel Dlff aser should be used where the mounting 
height Is less than 18 ft. 

HIGH MOUNTING REFLECTOR 

The High Mounting Reflector consists of an aluminum spun reflector 
with an etched surface. A complete unit consisting of High Bay Reflecto: 
and Current Limiting Accessory connected together by a Quick-Change 



Hanger Is available 



(W.E. & M.Co. Catalog Section 61-180). For use on 



110 volt circuits the Current Limiting Accessory Is a Transformer. 
Where the unit Is to be used on 220 volts a Reactor Is furnished. 

In general the High Mounting Reflector should be used ?here the 



mounting height exceeds 18 ft. 
probably will be objeotlonable. 



unted lower than 18 ft. glare 
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3. DETERMINING THE CONDITIONS FACTOR 



al 



charact 



physical characteristics of an 



fro 



A room must be appraised first 



PER CENT LIGHT REFLECTED FROM 
TYPICAL WALLS AND CEILINGS 



SURFACE 



Paint 



Caen Stone 



Paint 

■ 4 



Caen Stone 



Paint 



CLASS 



Light 



Medium 



COLOR 



White 
Ivory 

Cream 
Cream 



LIGHT 

REFLECTED 

PER CENT 

81 
79 
74 
69 



eral proportions; second, from 
the color and the material of 
the walls and celling; and third, 
from the standpoint of Its situa- 
tion, whether it is located where 
dust, dirt, soot, smoke, or other 
similar elements are present 
which would tend to collect on, 
or in, the lighting units and 
thereby reduce efficiency* A simple table, Table II, has been prepared 



> i 



•( 



» • 



14 



It 



Cement 
Brick 



Dark 



Buff 

Light Green 
Light Gray 
Gray 



63 
63 
58 
56 



Tan 

Dark Gray 
Olive Green 
Litfht Oak 
Dark OaJt 
Mahogany 
Natural 
Red 



48 

26 
17 
32 
13 
8 
25 
13 



mm 



and should 



determine the Conditions Factor. 



all 



the room, whether its 



width is approximately equal to or is twice, three or four times the 



ceiling height. 



any 



Now note the color of the walls and ceiling 
j oom Is denendent uoon the amount of light r 



The Illumination in 



and ceiling. White walls reflect more light than gray walls - gray 



than 



Therefore, in appraising the 



color of the walls and ceiling three general classifications are used; 



light, medium, dark. 



page 



classifications and of their different reflecting qualities. 

After noting the general proportions of the room, the second step 
in selecting a Conditions Factor is to determine whether the walls and 
celling are light, medium or dark. The third and final step is to decide 
whether or not the air is clean or subject to dusty, sooty or smoky 
conditions. This third consideration is referred to as a maintenance 
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unit 



that It has to do with the maintenance of the lighting 



lng 



condition except observation «pvm „ „ j,*, 

y uueervauon. This condition la classified as either 



Very 



Now, by referring to Table II, with the room proportions In mind, 
with the classification of Light, Medium or Dark for color of the walls 
and celling, and Very Good or Fair for maintenance, 
Factor can be easily determined. This factor Is no' 
but Is given In terms of "Favorable", "Average" and 



the 



nume 



Unfavorable 



4. 



DECIDE MOUNTING HEIGHT AND 
DETERMINE THE SIZE OF LAMPS 



the 



lets In the room are properly located so that If a reflector Is Installed 
at each outlet an evenly distributed Illumination over the room will be 
obtained. The allowable spacing between outlets Is dependent upon the 



mounting height of the luminal 



ng 



from the floor to the bottom of the reflector. A good rule to follow Is 



the 



units should be approximately equal 



the 



mounting height and In no case should the spacing be more than l£ times 
the mounting height If an even dls-ributlon of light Is desired. The 
distance from the wall to the first outlet should be approximately £ the 
distance between units. Twelve feet Is a desirable mounting height to 
work toward in most Industrial interiors. In some cases, notably where 
there are travelling cranes, the units must be mounted considerably 

higher. 

After the outlets have been located and the total number determined 
the "Area per Outlet" is easily found by dividing the total floor area 



by the number of outlets. 



Area per Outlet = 



Total Area 



Number of Outlets 



Jus 



Now, glance down the column marked "Area per Outlet" to the figure 
t determined. To the right In the column headed "Conditions Factor" 
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select the factor previously determined (Favorable, Average or Unfavor- 



able). 



candle 



roxiowing horizontally to the right on this : 
candles which will be provided will be found 
column. 



5. CHECK CAPACITY OF WIRING- 



wiring 



represent power lessee. Wire which may be of sufficient size to pass 



the 



hazard may not be adequate to avoid an excessive voltage drop. It is 
recommended that wire sizes be computed for not over a 2 volt drop from 
panel to the farthest outlet on any circuit. For correct wire sizes to 
meet required capacities refer to Table IV. 



Whe 



re the voltage available is within the range of 208-240 volts, 
the 400 watt High Intensity Mercury lamp is operated in series with a 
reactor. If no condenser Is provided to correct the power factor, the 



urrent is 6 amp 
t per lamp is 4 



If the power factor is corrected 



Where the service voltage is within the range of 107-123 volts, 
the lamp is operated on a transf /mer. If the power factor is not 
corrected the starting amperes per lamp are 10. If the power factor is 
corrected, each lamp draws 8 amperes during the starting period. 



EXAMPLE 



It le desired to illuminate a 
machine shop, (Figure 1), In which 

■ 

medium machine work is done. The 



The 



celling height is 13 feet. 

ceiling and walls are dark in color 

and the maintenance is only fair. 



30 



:: 





AS 



Figure 1 




- 38 - 



Digitized by: 




IN TFRNATIONAI 



ASSOCIATION FOR 
PRESERVATION TECHNOLOGY, 
INTERNATIONAL 



BUILDING 
TECHNOLOGY 
HERITAGE 
LIBRARY 



i 



www.apti.org 



* 



From the collection of: 




CANADIAN CENTRE FOR 

ARCHITECTURE / 

CENTRE CANADIEN ^ARCHITECTURE 



www.cca.qcca 






SOLUTION 



I 



1 



2 



3 



4 



illumination 



dium 



red. Referring to Table I under 

und that 10 - 20 foot-candles are re- 

ork. It is therefore decided to pro- 



vide 15 foot-candles in this shop. 



unit 



The ceiling height is 13 feet so the units 



must be 




lit 



unted lower than 



therefore be used. 



The Glassteel Diffuser will 
o mount the units as hierh 



above the floor as possible to reduce glare and give a more uni- 
form light distribution. 
Decide the conditions factor. The width of the room is approximately 

The ceiling and walls are dark and the 
lg these data and referring to Table II 



twice the celling height. 



enanc 



the conditions factor is found to be "Unfavorable 11 . 



rraine soaciner of lierhtine unit 



Refer to Table III-A which 



contains the data applying to Glassteel Dlffusers. Running down 
the column headed "Average Foot-candles" it is found that with a 
conditions factor of "Unfavorable", 13 - 16 foot-candles will be 



14* 



Since it is decided 



andl 



spaclngs should be 14 or 15 feet. 



This spacing w 



far 



light uniformly is concerned since it is less than pne and a half 
times the mounting height. 









Draw a simple floor plan of the room to scale (Figure 1), and on 
it lay out the units symmetrically, using a spacing of 14 or 15 feet. 
Make the distance from the wall to each unit approximately equal to the 



tance between unit 



unit 



required. 
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TABLE I 
ILLUMINATION REQUIRED AT THE WORK 

Foot- 
candles 

WHERE DISCRIMINATION OF DETAIL IS NOT ESSENTIAL o - 

Handling material of a course nature- 2 " 5 

grinding clay products; rough sorUng- coal 
and ash handling; foundry charging. 

WHERE SLIGHT DISCRIMINATION OF DETAIL IS ESSENTIAL r in 

Rough machining; rough assembling; rough 

bench work; rough forging; grain milling. 

WHERE MODERATE DISCRIMINATION OF DETAIL IS ESSENTIAL in ?n 

Medium bench and machine work; fine molding 

and core making; newspaper print .ng. 

WHERE CLOSE DISCRIMINATION OF DETAIL IS ESSENTIAL 20 30 

Tool making; weaving; stitching and trimming! 

WHERE VERY CLOSE DISCRIMINATION OF DETAIL IS ESSENTIAL 30-50 

Electro typing; glass cutting; polishing and Inspecting! 

WHERE DISCRIMINATION OF MINUTE DETAIL IS ESSENTIAL. 50-100 

Fine bench and machine work; fine inspecting; 
typesetting, engraving. 



* 


TABLE II 






CONLITIONS FACTORS 




Proportions 
of 
Room 


Color of 
Ceiling and 
Sldewalle 


Maintenance of 
Equipment 


Very Good 


Fair 


Width 

Approximately 

Four or More 

Times Ceiling 

Height 


Width 

Approximately 
Twice Ceiling 
Height 


Light 


Favo rable 


Favorable 


Medium 


Favo rable 


Favo rable 


Dark 


Favorable 


Average 


f. 

Light 


Favorable 


Average 


Medium 


Favorable 


Average 


1 Dark 


Average 


Unfavorable 


Width 
Approximately 

Equal to 
Ceiling Height 


Light 


Average 


Unfavorable 


Medium 


Unfavorable 


Unfavorable 


Dark 


Unfavorable 


Unfavorable 
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TA3LE I II- A 









GLASSTEEL DIFFUSER 



equa^to \ S° epaoln g m S^„ a ™rt= the £°° r i dl8tan0e ^.— lately 
lower than 10 feet fr tlT.l* T'l^J^JJ^t not ^ punted 



Approximate 
Spaclni 
(Feet 




8^ 



8* 



9x9 



9* 



? x 



9+ 



10 x 10 



11 x 11 



ni x Hi 



10} x 18} 



13} x 13} 



14* 



X 



14* 



15} x 15} 



16* x 16? 



18 x 18 



19 x 19 



20} x 20} 



21$ x 215 



Area per 

Outlet 

(Sq.Ft.) 



65 - 75 



75 - 85 



85 - 95 



95 - 110 



110 - 125 



125 



145 



145 - 170 



170 - 200 



200 



230 



230 



260 



260 - 300 



300 - 340 



340 - 390 



390 - 440 



440 - 500 




Conditions 
Factor 



Favorable 

Average 

Unfavorable 



Favorable 
Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 
Unfavorable 

Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 
Unfavorable 



Favorable 

Average 
Unfavorable 



Favorable 
Average 

Unfavorable 



Favorable 

A v e r a<? e 
Unfavorable 



Favorable 

Average 
Unfavorable 



Favorable 

Average 

Unfavorable 



age 
andl 



64-80 
48-59 
37-48 



57-73 
43-56 

34-43 



51 
37 
30 



64 
52 
37 



48 
34 
30 



61 
48 
34 



40-50 
30-40 
24-30 



34 
27 

31 



45 
34 
27 



31 

24 
19 



39 
31 
24 



27 
19 
15 



34 
27 

19 



22 
16 

13 



-28 
-22 
-16 



19 
15 
12 



°5 
19 
15 



18-22 



13- 
10- 



18 
13 



15-18 

12-15 

9-12 



13-16 

10-13 

8-10 



12- 

9- 
7- 



15 

12 
9 



9-12 
7- 9 

6- 7 
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TABLE III-B 

HIGH MOUNTING REFLECTORS 



mL? !th f mounted above ^e floor a distance approximately 

lower than lo S ?.Pt ne between uni ^- They should not be mounted 
lower than 20 feet or spaced more than lft times the mounting height. 



Approximate 
Spacing; 
(Feet } 



20 x 20 



2lJ x 2l£ 



^^2* 3C <dwo 



24 



24 



25 



25 



26 x 26 



27 



27 



28 



28 



28^ x 




29^ x 



29i 



30 



30 



31 



31 



32 



32 



32-^ x 32? 



33 x 33 



Area per 
Outlet 

(Sq.Ft.) 



390 



440 



440 - 490 






490 



540 



540 - 590 



590 - 640 



640 - 690 



690 - 740 



740 - 790 



790 - 840 



840 - 890 



890 - 940 



940 - 990 



— 



990 -1040 



1040 -1090 



1090 -1140 



Conditions 
Factor 



Favorable 

Average 
Unfavorable 



Average 
ot-candl 



Favorable 

Average 

Unfavorable 



Favorable 
Average 

Unfavorable 



Favorable 
Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 
Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



Favorable 

Average 

Unfavorable 



15-18 
12-15 

9-12 



13-16 

11-13 

8-11 



12.5-15.0 

10.0-12.5 

7.5-10.0 



11.0-13.5 

9-11 

6.5-9.0 



10.5-12.5 
8.5-10.5 
6.0-8.5 



9.5-11.5 
8.0-9.5 
6-8 



9-11 
7-9 

5.5-7.0 



8.5-10.0 

6.5-8.5 

5.0-6.5 



8.0-9.5 
6-8 
5-6 



7.5-9.0 
6.0-7.5 
4.5-6.0 



7-8 
5.5-7.0 
4.0-5.5 



6.5-8.0 
5.0-6.5 




6.0-7.5 
5-6 
4-5 



6-7 




3.5-5.0 



5.5-7.0 
4.5-5.5 
3.5-4.5 



- 42 - 



Digitized by: 




INTFRNATIONAI 



ASSOCIATION FOR 
PRESERVATION TECHNOLOGY, 
INTERNATIONAL 



BUILDING 
TECHNOLOGY 
HERITAGE 
LIBRARY 







V 



1 



www.apti.org 



From the collection of: 



CCA 



CANADIAN CENTRE FOR 

ARCHITECTURE / 

CENTRE CANADIEN D'ARCHITECTURE I 1 

i 

www.cca.qc.ca 



TABLE IV 



CIRCUIT 



On short runs, where voltage drop does not affect wire size, the table shows minimum 
permissible commercial size Brown & Sharpe gauge rubber covered copper wire 
according to the National Electrical Code. 


Based od 


Two Per Cent Loss in Voltage on 110-voll. 2-wire circuits. 
One Per Cent Loss in Voltage on 220-volt, 2-wire circuits. 
One Per Cent Loss in Voltage on 110/220-volt, 3-wire circuits. 


Wattage 

Load 
115 volt 

Circuit 


Amp. 
Load 


Length of Run in Feet 


Length of Run in Feet 


30 


40 


50 


60 


70 


80 


90 


1P0 


120 


140 


160 


180 


200 240 


280 


320 


360 


400 


575 


5 


14 
14 


14 


14 


14 
14 


14 
14 


14 

12 


12 


12 


12 
10 


10 


10 


10 
8 


10 


8 


8 


8 
6 


6 


6 


690 


6 


14 


14 


12 


12 
10 
10 


10 


10 


8 
8 


8 
6 


8 


6 
6 


6 


805 


7 


14 


14 


14 


14 


12 


12 
12 


12 


10 


10 


8 


8 


6 


6 


4 


920 


8 
9 


14 


14 


14 

12 


12 
12 


12 
12 


10 


10 


8 


8 


8 


8 


6 


6 
6 


6 


4 


4 


1,035 


14 


14 


10 


10 


10 • 


8 

m 

8 
8 
6 
6 


8 


8 
8 


8 


6 


6 


4 

4 


4 


4 


1,150 


10 


14 


14 


12 
12 


12 
10 


10 


10 
10 


10 


10 
8 


8 


6 


6 


6 


4 


4 


4 


1,380 


12 


14 


12 


10 


8 


8 


d 


6 

6 


6 
4 


4 


4 


4 


1 


2 


1,610 


14 


14 


12 


10 


10 


10 


8 


8 


8 


6 


6 


4 


4 


2 
2 


2 


2 


1,840 


16 


12 
12 

12 


12 


10 


10 


8 


8 


8 


8 


6 


6 


4 


4 


4 


2 


2 


2 


2,070 


18 


10 


10 


8 


8 


8 
8 


8 


6 
6 


6 


6 


4 


4 


4 


4 


2 


2 
2 


2 


1 


2,300 | 20 


10 


10 


8 


8 


6 


6 
4 


4 
4 


4 

4 


4 
2 
2 


4 

2 

2 


2 


2 


1 



1 


2,875 


25 
30 
35 
40 


10 
8 
8 


10 
8 
8 


8 


8 


6 


6 


6 


6 
4 
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Length of Run is the one-way distance from source of supply to panel or from 
panel to outlet. The length of wire required between these points is double this 
distance for 2-wire circuits sod three times this distance for 3- wire circuits 
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